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DEPAR TMEN T OF DEFENSE  APPROPRIA TIO NS FOR FISCAL  YEA R 1976
TU ESD AY, M AY 6, 1975

U. S. Senate,
Subcommittee of the C ommittee on Appropriations,

Wa shing ton , D.C.
The subcomm ittee  met. at  1 0:15 a.m. in room 1223, Ever et t M cKinley 

Dir ksen Office Bu ild ing , Hon. Jo hn  L. McClel lan (ch air man) pre sid ing .
Pr esen t: Sena tor s McClellan , Young , Hrusk a and  Stevens. 

L IG H T W E IG H T  F IG H T E R  A IR C RA FT PR OG RA M

Department of D efense

STA TEM EN T OF HO N.  MA LC OL M r . C U R R IE , D IR ECTOR OF D EFE N SE  
R ESE A R C H  AND  E N G IN E E R IN G

OVERVIEW STAT EM EN T

Ch air ma n McClellan. Th e subcommittee  wil l come to o rder,  please.
Today we will hear  tes timony  and expla na tio n of  cu rren t light

weight fighte r ai rc ra ft  pro gra ms  wi thin the  De pa rtm en t of  Defense.
I he first  witness will be D r. Malcolm R. Cu rri e, Di rec tor of  Defense 

Research and  En gineeri ng , who will be follo wed  by Lt . Gen. Willi am  
J. Evans, D eputy  Chie f of  Staff  for  Resea rch and  Deve lopment f or  the  Air  F orce ; and Vice Adm. W. I). Ho use r, De pu ty Ch ief  of  N aval Op
era tions  f or  A ir  W arfa re .

Very wel l; you  m ay proceed, Dr . Cu rrie.
Do you  have a p repa red s tatem ent ?
Dr.  ( 'urrie. Yes, si r;  a b rie f overv iew st ate ment.

STAT US OF LIGH TW EIGH T FIG HT ER  PROGRAMS

Mr. Ch air man  and members  o f t he  c ommit tee : I t  is m y pri vil ege to 
ap pe ar  here  with my colleagues from the  Air  Force and  the  Navy to  
sum marize  fo r the  committee the  sta tus of  the  proposed lig htwe igh t 
fighte r p rogra ms  of  the Defense De partm ent.

These program s are cen tra l to ou r ab ili ty  to ma int ain  and enh ance 
ou r tac tical forc e str uc ture  and  fighting  pow er unde r the severe fiscal 
cons tra int s which exi st now and  will con tinu e into the  fu tur e.

To  sat isf y the  requ irem ents f or  rep lacement  of o ur  ag ing F -4  fighte r 
forces which begins in the early  1980’s—and fo r which developments

(1)
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must be in itiated  now—we fel t th at  we mus t explore  concepts which  
tu rn  away  from  increas ing ly complex a nd  cost ly to p-o f-the-lin e fighter 
ai rc ra ft  as ex emplified  hy the Nav y F -14  an d Air Force F-15  an d seek 
less expensive  complem ents  to these cap abi lities.  The  new lightw eig ht 
fighte r pro gra ms  a re the  re sult .

Us ing  advanced  technolo gy or ig inat ing in the hig hly  successfu l Ai r 
Force YF -16 and  YF- 17  proto typ e com pet ition, we have  achieved 
designs  which combine the  at tri bu tes of  low cost and  ex tra ordina ry  
per formance  and  which—when used with  the  more costly end of the  
mix—wfill at ta in  o ur  objectiv e o f much gr ea ter over-all force ef fective
ness f or  a given do lla r inves tment.

T wish to  stress th at  we are  placing  ma jor emphasis in these program s 
on the  att ainm en t of new levels of re lia bi lity and low costs of  owner
ship . These costs of  m ain tenanc e and ope rat ion s, over  a 15- to 20-year  
life  cycle, dominate in magnitude in itial acquisi tion  costs and  it  is 
here  th at  grea t sav ings can be achieved  and  fighting readiness  can be 
enhanced .

AIR FORCE PRO GRAM

In  J an ua ry  of  thi s year , the  A ir  Fo rce  ann ounced the  selec tion of  the  
General Dyn amics YF -16 as t he ir  choice fo r a l igh tweig ht ai r combat 
fighter. Th is followed man y mo nth s of  flig ht tes t and  eva lua tion of 
the  p rototy pes .

Dur ing the  subsequent DS AR C process, the  f inal detaile d F- 16  co n
figu rati on was defined  and  rigoro us re lia bi lity and  main tai na bi lit y 
cr ite ria  were established . The avionics  develop men t schedule  was un 
coupled from  th at  of the  ai rc ra ft.  Tf th e re lia bi lity goals fo r the  full 
avionics  system are  not subs tan tia ted , F-1 6’s with an aus tere  avion ics 
package wi ll be pro duce d.

A unit fly-away cost of $4.5 m illion was e stablis hed —fiscal year 1975 
dol lars, 650 ai rc ra ft  at  a max imum ra te  10 per mon th with learning  
to 15 pe r month.

F - l  o

The F- 16  pr ogram  is a  minimum risk a nd minimum overall  cost pro
gr am ; it  achieves im po rta nt  com monal ity with the  F- 15  throug h use 
of common turbofan  P ra tt  and  Whit ney eng ine havin g excellent  fuel 
consum ption chara cte ris tic s; it will br ing in a rem arkabl e new level 
of capabil ity  at  acqu isit ion  and  owner ship costs th at  will perm it us to 
arr es t th e dec line in nu mbers  of tactical  a irc ra ft .

It s foreign sa les p otential is su bs tan tia l, as is indicated by the  serious 
thou gh t cu rre nt ly  being given by the consor tium  of  four  Eu ropean  
nat ion s who con sider the  F- 16  to be a lea din g candida te as a rep lace
ment fo r th ei r agin g F -104 ’s.

NAVY  PROGRA M

Now I would like  to address the Navy ai r combat fighte r pro gra m 
and events  leadin g to  the se lection o f the  McDonne ll D ou glas /N or throp 
design.

An objective of  both the  Defense  De partm ent and  the  Congress 
was to  exp lore means of  achieving the max imum practic al level o f com
mo nal ity lx'tween the  Navy and  Air  For ce lightw eig ht figh ters.  The
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goal was reduced cost through reduced development costs, by common 
purchase from a large r production base and more common logistics 
support.

In accordance with this objective, indus trial teams of LTV/General 
Dynamics and McDonnell Douglas/Northrop  submitted Navy designs 
based on the YF-16  and YF-17 prototypes, respectively.

In January, it was evident tha t none of the modifications satisfied the 
Navy ca rrier compatibility  requirements and that  it would take a ddi
tional months of effort to develop designs suitable to the Navy with 
the probable outcome still in doubt.

Furthermore, it was evident t ha t the cost savings to the Air  Force 
in going with their  F-16 selection were such that , regardless of the 
eventual Navy selection, there would be no appreciable cost advantage 
to the Government by the Air  Force adoption of the F-17  derivative in 
the event this was the Navy’s choice.

This was supported by the Chairman of the OSD Cost Analysis Im
provement Group—CAIG—and by the DSARC principles. The de
cision to proceed with the F-16 program was therefore taken.

In the intervening time, three derivatives  of the YF-16 have been 
studied extensively by the Navy. None of these derivatives were found 
to be suitable for carrier  operations. Two of the three designs involved 
very significant scaling as well as new engine developments in which 
most of the commonality with the F-16, and hence the cost benefits, 
were lost. The third  design was inadequate from a performance view
point and was. therefore, not acceptable.

The Navy derivative of the YF-17  incorporates a modified version 
of the original General Electric J-101 turbo jet engine in which the 
bypass ratio has been increased and the thru st increased by about 17 
percent over the engine proposed for the Air Force evaluation.

TURBO FAN EN GI NE F -4  04

The new turbofan engine is designated F404 and has improved fuel 
efficiency over the original design. The resulting airc raft  will meet 
the safety and suitabil ity requirements for carrier operations and 
meets or exceeds the stringent  operation performance requirements. 
Although it builds directly on the YF-17  prototype, it is sufficiently 
different in terms of engines and s tructural details for ca rrier  use that 
it has been given the new designation F-18.

NAVY F -1 8

During the months ahead, the final avionics configuration will be 
defined and test programs, schedule, reliability programs, and rigo r
ous cost objectives will be established. This will lead to a DSARC 
review in late summer for approval of full-scale development o f the 
Navy F-18 air combat fighter.

DEVELO PMENT OF NAVY F -1 8

Chairman McClellan. Do you think it can lie ready by summer? 
Dr. Currie. Yes, sir:  and it will be in August.
Admiral Houser will, in a few minutes, go over that program and 

say what has to be done.
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Ch air man  McClellan. When  did  developmen t begin on th is  F -17?
Dr . Currie. Th e YF -17  and  t he  Y F-16 . The  F -18 is a new des ign a

tion fo r the Navy version of  the YF -17 .
Ch air ma n McClellan. Wh en did  you star t developing th e so-cal led 

Nav y version?
Dr . Currie. I t has only  been so fa r on pa pe r in the na tu re  of a 

proposal. The ind ividual de tai ls will be defined in the nex t several 
months b efore we make t he decision to go ahead in full -scale engin eer 
ing  of the p lan , it self .

Chairma n McClellan. Wh en did  we st ar t ma kin g th is proposal 
on pa pe r?

Dr . Currie . I t  was about las t October 1974.
Ch airma n McClellan. Th at  is what I  am tryi ng  to dete rmine.
Then,  before  an effort was made to follow the  instr uc tio ns  of  the  

Congress—th at  is, to  work with  the  A ir  Force to  choose a p lane useful  
for both  services—you began desig nin g an entirely  new pla ne and a 
new eng ine ; is th at  cor rec t?

Dr . Currie. No, sir. At the  tim e t he Air  Fo rce  was decidin g between 
the  F- 16  a nd the F-17 , both com panies came forw ard  wi th Navy ve r
sions of these designs so th at the y could  be cons idered by the Navy 
at  the  same tim e the  Air Force  was con siderin g th ei r select ion.

So, in Ja nu ar y,  the A ir Force  had befo re it a ve ry co mplete proposal 
for both of these airpla nes and it chose the F -16 .

The  N avy  h ad before it pro posals fo r Navy  versio ns o f both of these 
airp lan es  an d in Ja nu ar y it was felt to be f ar  too prem atu re to commit 
to ei ther  one of  these d esigns because th ey were just not ca rr ie r su itab le.

Chairma n McClellan. Then,  if I understand cor rec tly , the Navy 
had determ ined last  October th at  ne ith er of  th e designs  s ubmi tted by 
the  tw o c ompet ing  com panies fo r the F- 16  an d the  F -1 7 were going to 
be sa tis fac tor y?

COM PAN IES INVOLVED IN  DEVELOPMENT

Dr.  Currie. No, s ir ; th at  is the  time when we issued  a request for  
the  com pan ies to study the  Navy version of the  F-16  and YF -17.

Ch air ma n McClellan. Wh at companies?
Dr. Currie. McDonnell Do ug las/N or th rop fo r the  YF -17,  and  

LT Y/G en eral  Dynamics fo r th e YF -16.
Wre asked  them to come fo rw ard with anoth er version.
Ch air ma n McClellan. D ow lo ng did  tha t take?
Dr.  Currie. It  was a crash effort  an d they came forw ard in Ja nu ar y 

with  desig ns—rather , in December—w ith designs, a nd by m id-Jan ua ry  
we knew th at  ne ither one of  these  designs were suit able fo r the Navy 
requirement .

Chairma n McClellan. You reached that  decision in Ja nu ar y?
Dr. Currie. Yes, s ir.
Chairma n McClellan. You had  determ ined then th at  a der iva tive 

from  eit he r plane, reg ard les s of which  one the Air  For ce selected , 
would not be su itab le for th e Navy missions?

Dr.  Currie. Tha t is corre ct.
At that time, it was eviden t that  it would require  several mon ths 

more of  fa ir ly  intensive work  to rea lly  see if the  des igns  could  be 
made sui tab le. That is the work that  has  gone on in th is interim time.



5

Ch air ma n McClellan . When did  you dir ec t th at  a new pla ne be 
des igned sepa ra te  and  ap ar t fro m a deriv ative  of  the A ir  Force  
selec tion ?

I)r . Currie. We d id  no t di rec t t hat  at  any  time.
The McDonnell Dou glas /N or th ro p version of the Y F- 17  was studied  

and it was fou nd to be suita ble . They imp roved the  e ngine in it. As  a 
matt er  of  fac t, it is a sup erb  des ign  and we have ju st  given it  the  
def init ion  F -18. I t is no t a new a irp lan e.

EN GI NE DEV ELOPMENT

Ch air man  McClellan. W ha t is new, jus t the eng ine? Ce rta inly 
th at  is new.

Dr. Currie . I t is scaled  up sli gh tly  and has  a modif ied engine.
To all ou tw ard  app earances,  its eng ine  would be the  same as the  

General El ec tric YJ -101  turbo jet  flown in th e YF -17 .
('h ai rm an  McClellan . I t was the  instr uc tio n of  the  Con ferees in 

th ei r rep or t th at  every effo rt be made to build a pla ne fo r the Navy 
as a  deriva tive from whate ver  plane  was se lected by the A ir  Force.

Dr.  C urrie. Yes,  s ir ; absolu tely  c orre ct.
Ch airma n McClellan . Wh en did  you determ ine  th at  you would 

not or  could  no t do th is?
Dr. Currie. The Navy designs, the  N avy deriva tives of  bo th of  these 

air planes  are  necessarily con siderably  dif ferent  from the  or igi na l Air  
For ce proto typ e airplanes . We have fou nd out th at  t hrou gh  th is in ten
sive s tud y e ffor t in the  las t six mo nth s or  so.

NAVY CHOIC E OF DERIVATIVE

The airp lane  th at  the  Na vy has  chosen can  very prop erl y be reg ard ed  
as a close d eri va tiv e of  the YF -17 . I t i s a de rivative .

Ch air ma n McClellan . You wou ld say  it is a deriv ati ve  of  t he  17?
Dr.  C urrie. Yes, si r;  i t is ve ry close to the YF -17 .
Ch air ma n McClellan . I t v iolates the ins tru ctions, t hen, o nly  in th at  

it  is not  a deri va tiv e o f the  pl an  selec ted by the A ir  For ce ?
Dr.  Currie . Yes, s ir ; th at  is ri gh t.
Ch air ma n McClellan. Th at  is the  only de pa rtu re  from the  ins tru ctions?
Dr.  Currie . It  is a de pa rtu re  from  the s tri ct  in structions .
As I mentio ned , we have stu die d three  sep ara te deriv atives of the  

Air For ce selection, three  Nav y version s of  the  F- 16 ; two  of  these 
three were con siderably  lar ge r. They were geo me tric ally scaled up. 
They had new en gine developm ents .

One of  th e air planes  was v ery  close to the  A ir  Force F- 16  but  i t was 
to ta lly  ina dequate  in per formance . Ev ery body  agreed  to that . It  did  
not have  enough perfo rmanc e le ft,  because when you add the  weight  
you need to  lan d on ca rriers , the  eng ines  sim ply  di dn ’t have  enough 
pow er to  give  it the p erform anc e.

Ch air ma n McClellan. Are  you sayin g you found it im pra ctica l, 
the n, to secure and  develo p a Navy pla n as a deriv ative  f rom  th e F- 16 ?

Dr.  Currie. Yes, sir.
We studie d three  o f t hem  and  none of  th e thr ee  were adequa te.
Ch air ma n McClellan. None were adequa te?
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Dr. Currie. No, sir.
Chairman McClellan. The one tha t you are now seeking our approval on—is it still on paper ?
Dr. Currie. It  is a very close derivative of the YF-17 that  has already flown. It  is extremely close. If  you stood back and looked at the airplane, you wouldn’t notice any difference. We jus t changed an inch in dimension, the diameter of the  engine; we changed the length a little but superficially it is exactly the same and based directly on the extensive test data accumulated bv the Air Force in the last year or so.
Chairman McClellan. I am t ryin g to understand this myself, as well as to get complete information for the record.Would you say, then, tha t the Navy plane, the one th at you are selecting, is a better plane than either of the others? Even though it is still only on paper?
Dr. Currie. Yes. sir; absolutely. That is based not only on the extensive flight test data but on the performance of the J-101 engine, on the extensive wind tunnel tests and a great deal of engineering that we have done in the Navy Department evaluating these designs.This design is probably more solid at this point than any fighter aircraft that the Navy has built to date.
Chairman McClellan. All right. I'm sorry for the interrupt ion. You may continue your statement.

PROGRAM COSTS

Dr. Currie. Mr. Chairman. I would like now to discuss more completely the question of cost on these programs. This is a major driving factor in our considerations and is of great importance to this committee.
In comparing costs of various alternatives, there often is considerable difficulty in insuring tha t we are making a true  comparison based on the same ground rules. We have 15-year life cycle cost numbers, unit flyaway numbers, unit production numbers and various other ways of characterzing our costs—each appropriate  for different comparisons.
For this discussion, I believe it is appropr iate to simply focus on the total life cycle costs, from this day forward,  of the various alternative  approaches. I t is not enough to t ry to minimize research and development costs alone. I t is not enough to try  to minimize procurement costs alone. What is importan t is the total cost of ownership of any major system over a good portion of its  entire lifespan. Moreover, costs that  have already been incurred are not per tinent in today’s considerations.When looked at on this basis, both the F-16 and F-18 proposed by the services must offer substantial cost savings in procurement and operation and maintenance to compete with the F-15’s and F-14 ’s currently in production since with the new aircraft we still have the research and development and production startup costs ahead of us.We have made independent comparative cost analyses in OSD. Ix*t me discuss two wavs of looking at this  comparison.Mr. Chairman, these are investment strategies, if you will, based on the tota l cost of the Government over the life of these programs.
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COST OF OPER ATIO N

Ch air ma n McClellan. I s the cost of opera tio n inc lud ed in th at  tot al cost?
Dr. Currie. S peci fica lly, yes, si r;  because  the  cost  of  o pe ratin g,  the  

fuel,  the  men it  takes to re pa ir  th e air plane, change the  e ngines, these 
costs over  a 15-year per iod  are  much la rg er  t ha n the  in iti al  rese arch 
and  de velo pment or  even the  ac quisit ion  costs.

We are  tryin g in the  De pa rtm en t of  Defense to look at  all of  our 
systems on wh at it costs the  Gover nment  in tot al over  i ts lif espan and  compare  them on t hat  basis.

Ch air ma n McClellan . All rig ht . You may proceed.

15-YEA R LIFE  CYCLE COST

Dr. Currie. T he  f irs t way,  we can ask the  q ue sti on : How many air 
craf t do we need  to buy befo re there  is a crossove r on  the  15-year life  cycle cost ?

Ch air man  McClellan. W ha t do you mean , “cro ssover” ?
Dr. Currie . T ha t is when you reach the break-ev en point.
Ilo w many F-1 6’s, fo r example, do I need to buy befo re the  tot al 

15-year l ife  cycle cos t of  these a ircr af t are  equal to life  cycle costs asso
cia ted  with  buyin g and  ope ra tin g a n equa l n um ber  of  F -1 5’s?

I he second way of  ma kin g th is  com par ison is to es tim ate  the cost 
diffe rence, over 15 yea rs, of buyin g the  pla nned numb er of  ai rc ra ft.  
In these com par isons we have att em pted  to use the  same grou nd  rules 
between program s and  to insu re th at  the  assum ptions made are  fa ir  and rat ion al.

I f  we look at the  F-15  versus  the  F—16, the  OS D est imate  is th at  
the  crossove r occurs between 100 and 200 ai rc ra ft . Thus,  any  numb er 
of ai rc ra ft  purch ase d over 200 provide s a cl ear  life  cycle cost advanta ge  
to the Air  Fo rce by bu yin g F -1 6’s.

If  we look at the  tot al cost of  the  proje cte d 650 a ircr af t buy of  th e 
Air  For ce,  it is est imated th at  the  sav ing s are  about $3 bil lion ou t of  
ap prox im ate ly $12 bil lion 15-year costs. With  th is lar ge  sav ing , it is 
ap pa rent  th at  it would  take a su bs tan tia l change in ou r assum ptions 
befo re the  F—16 would not show a cle ar cost advanta ge  o ver  th e F-15 .

In  conside ring the  F- 14  versus  the  F-18 , th at  is, the  two Nav y 
planes, the  CAIG  calculates th at  the cros sove r point is at  200 t o 250 
ai rc ra ft . I f  we assume th at  the Nav y will pur cha se 800 of these a ircr af t 
| as assum ed in the source selec tion ev alu ati on ], a 15-year sav ing s of 
be tte r th an  $4 bill ion  would be realiz ed when  com pared to a co mparable  num ber  o f F- 14 ’s.

If  one looks at  only  the  F -4 fighte r inv entor y requir ement s of  ap 
pro xim ate ly 600 a ircr af t, the  15-year-sa vings would lie ro ughly  $3 bi l
lion out of  an ap prox im ate ly $12 bill ion  tot al life  cycle cost. It  is 
possib le th at  a la te r version of the  F- 18  may  also replace  the  Na vy’s 
A-7 fleet  in the  la te eigh ties .

Ag ain  the  marg in is sufficiently large  that  the  conclusion th at  the  
F- 18  will provide  su bs tan tia l sav ing s ov er the con tinued  bu y o f F -1 4’s 
is unaf fecte d by minor changes in the  assu mption  or  method of cal culatio n.
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In both the Air Force and the Navy programs, one can further 
modify these analyses by assuming stripped versions of the F-14 and 
F-15 having more austere avionics. However, with the substantial 
advantages that  I have just indicated, there is no rational stripped 
package of avionics which brings the conclusion into question.

Mr. Chairman, there are two other very significant points to be made 
in the development of the F-16 and F-18.

One is the importance of having options in future defense planning.

HI GH -L OW  MIX  APPROACH

One great benefit of the high-low mix approach is that,  having both 
types of airc raft in production simultaneously provides us the oppor
tunity  to increase or decrease the production of either in proportion to 
changes in the emerging threat.

Second, we have found that there is nothing so effective in holding 
cost down as the existence of ongoing competition between manufac
turers. Development of the F-16 and F-18 provides a stimulus to keep 
costs down on the F-14 and F-15. While the existence of the F-14 and 
F-15 assures that the costs of the F-16 and F-18 cannot increase very 
much. Moreover, both the F-16 and F-18 in some measure compete 
with one another—while also providing two important  options for 
additional foreign sales.

To be able to achieve this level of competition in our fighter air 
craft is a situation we have not had for over 20 years—and is now 
available with virtual ly no increase in the overall cost of ownership. 
This is an opportunity for the American business t radi tion to work 
by itself—I feel the payoff will lie substantial.

FOR EIG N SALES IMP ACT

Chairman McClellan. You just mentioned foreign sales.
What impact are possible foreign sales having on our decision ?
I)r. Currie. None at all, Mr. Chairman.
The Navy program is predicated, it is costed out and it is planned 

for in the Defense Depar tment independent of any foreign sales at all 
and all the cost savings that  I have mentioned have nothing to do 
with selling one airplane overseas.

Nevertheless, there does exist a very large world market eventually 
for fighter airplanes in the general class of the F-16 and F-18, and I 
am just pointing out this will exist in the future.

overseas plants for aircraft production

Chairman McCijcllan. I have gotten a report that consideration is 
being given to building plants overseas to produce these planes, or 
substantial parts of them, in those countries that are prospective 
purchasers.

Dr. C urrie. Yes, si r; a consortium of four nations, Denmark, Hol
land. Norway, and Belgium, are considering the F-16 as replacement 
for their  F-104's. As part of this offer, an arrangement with them, a 
portion of the airplane would be built in their factories in these nations.

Chairman McClellan. We are not going to build any new factories 
over there ?



Dr. Currie. These are factories which exist and will allow them to 
maintain some kind of viable industrial base.

That is the only basis on which they will participate and buy our 
airplanes.

Chairman McClellan. We are not building any factories over 
there?

Dr. Currie. To my knowledge, no.
Chairman McClellan. Are we investing in the remodeling or up

grading of  theirs?
Dr. Currie. No, sir ; that is a national investment on their part.
Chairman McClellan. There is nothing involved in here of that 

nature?
Dr. Currie. No, sir.
Chairman McClellan. Are we making any accommodations in the 

design or in the configuration of these planes, solely or primarily to 
induce or accommodate foreign markets?

Dr. Currie. None whatsoever, Mr. Chairman.
We have a minimum package of avionics on the F-16 and if the 

NATO consortium wants to add on additional complexity and addi
tional capability, they will pay for it all.

Chairman McClellan. My position is tha t we should build a plane, 
develop it for  our own purpose.

If  somebody wants to buy it as is, and we are inclined to sell it, then 
I feel we may do so.

Dr. Currie. Yes, sir.
Chairman McClellan. I could not understand any concessions be

ing made to attr act  potential foreign customers.
Dr. Currie. I assure you they are not, Mr. Chairman.
Chairman McClellan. I think our whole concern should be what 

we need, what is best for us, and that  we get it. Then we can consider 
these other things.

Dr. Currie. These airplanes we are ta lking about this  morning have 
been designed and predicated purely on that basis, how it  will affect 
our force struc ture and our costs.

Chairman McClellan. All right. Please proceed.

R. & D. RECOUPM EN T

Dr. Currie. I would like to add to tha t, should overseas sales be 
made, we have a policy of R. & D. recoupment-----

Chairman McClellan. What is tha t?
Dr. Currie. That means that in the sale price of these airplanes tha t 

we sell overseas, we recoup research and development costs which we 
have invested in these products.

Chairman McClellan. You recoup a proportionate share on each 
sale?

For  instance, if  we buy 300 planes and other countries buy a total of 
300, they would be expected to pay half  o f the development costs?

Dr. Currie. Yes, sir ; that is exactly what we are doing.
Senator  II ruska. May I ask a question ?
Chairman McClellan. Yes, sir; both of you. please feel free to ask 

questions, wherever you need to.
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EF FECT  ON BALANCE OF PAY ME NTS OF OVERSEAS MANUFAC TURE

Senator H ruska. The manufacturers of these planes tfnd their plans for sales abroad, what effect would tha t have on the balance of payments for us here in this country ?
Dr. Currie. They are v ital—sharing the production at some level is vital to the sale to begin with and making this sale on balance creates a net inflow into this country. That  is, the sale will create a favorable balance in our favor even though we have some production over there.Senator Hruska. Not as large as if we produced them here in this country ?
Dr. Currie. Yes, sir.
Senator H ruska. We don’t have that opt ion; we must do it there ?Dr. Currie. Yes, sir.
Senator Hruska. Par t of that favorable impact on balance of payments would consist of that recoupment of research and development?Dr. Currie. That  is right;  tha t is included in the costs of the air planes.
Senator  Hruska. Can tha t be determined as to range on the assumptions of a given volume?
Dr. Currie. Yes, s ir; we have—I will submit the exact number for the record here—but we have spread the R. & I). development costs over our own Air Force buy over this consortium buy and over 200 or 300 extra airplanes tha t will be sold if the consortium makes the initial 350 aircr aft purchase.
Senator H ruska. What does that involve, the F-16  ?
Dr. Currie. Yes; the F-16.
Senator Hruska. They are not interested in our Navy plane ?Dr. Currie. No; they need a land-based ai rplane o f lesser cost and, as you will see in this  hearing, the cost of the Navy airplane is slightly higher because of its need for carrie r suitability and it is a slightly larger airplane.
Senator  Hruska. Mr. Chairman, when that information is received, may it be incorporated in the record at this point so it will have some continuity?
Chairman McClellan. Very well. That may be done.[The information follows:]
[Deleted.]

F-1 G  COST DISTRIBUTIO N BETW EEN CONUS AND NATO

Senator  Young. What percent of the cost of the F-18 will be spent in the United States and what percent in NATO countries?Dr. Currie. In the F-16—we are talking about the F-16 now on this consortium purchase—10 percent of our aircr aft, 10 percent will be constructed over there and 90 percent will he constructed here.Senator  Young. That is on the F-16?
Dr. Currie. Yes, sir.
Senator  Young. That is the only one they are ta lking about buying now’ ?
Dr. Currie. T hat  is right.
Chairman McClellan. Are you using 90 percent in terms of dollars or in terms of the physical construction.
Dr. Currie. Ninety percent in total dollar amount.
Senator I Iruska. Does that mean the missions of the factories abroad
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in the consortium would be basically and essentially an assembly line?Dr. C urrie. Yes, si r; in the initial  stages, and they will build very simple parts  of the airplane. Eventually, as we get into the mid-1980’s, sales will be made to third-party member nations, tha t is, to other allies elsewhere, and there they will build 10 percent of our airc raftfor our Air Force.

AIRCRA FT CON STRUCT ION BREAKDOWN

For the airc raf t that  they purchase, they will build 40 percent of i t and we will supply these breakdowns for the record.
[The information follows:]

The plan which we have outlined with the  consort ium calls for their  building 10 percent of our a ir cra ft ; 40 percent of t he ir own ; and 15 percent  of any sold to othe r buyers. If  one goes through these  numbers it becomes evident that  the U.S. builds in this coun try about 145 additional ai rc ra ft (in work content)  than the 650 we are building for our needs.

EF FECT  OF CUR REN T U.S. KN OW -HOW  ON NATO FA MI LY

Senator Young. I suppose our late st technology is in this plane and, if a NATO country like Portugal,  who might go Communist later, they would have the advantage of this  technology.
Dr. Currie. We are carefully watching that. Senator Young.
Portugal isn’t involved here. I t is Norway, Denmark, Holland, and Belgium, and the key part s o f ou r technology in the avionics area, in 

the jet engine area, will be time-phased so tha t they get tha t over in (he 1970’s. They pick up the simple technology in the early years.
But, in any case, we will be operating air craft o f our own in NATO and we will be able to accrue very large cost savings through having a common logistics support structure with these countries if we are all flying the same airplane.
So, in terms of standardization of NATO, we will make money.Senator Young. I am alarmed that  we are giving or showing other countries our latest equipment. We have our latest planes in Iran .
Senator Young. Tha t is one of my problems. Maybe I  should haveDr. Currie. I share your concern and I think it bears close management.
Chairman McClellan. Don’t you think  tha t Russia will immediately acquire full knowledge of this plane once we begin selling it abroad ?
Dr. Currie. I  think they will be able to obtain superficial knowledge of i t ; tha t is, dimensions, materials, and so on.
What Russia will not gain is the deeper technological know-how and the manufactur ing technology required to reproduce it.
Your point is a good one.
Eventually, technology tha t is brought into production in any stage, even in th is country, eventually it  diffuses; the rest of the world learns from it.
Chairman McClellan. I just think it gets to them a lot  fas ter if we scatter something among our allies immediately afte r we develop it. There is more exposure of it to the Russians that way and they probably get it much quicker than if we retained i t here.
Dr. Currie. The underlying reason for this is to strengthen these countries and get them to pick up more of the burden.
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Chairman McClellan. There is an argument both ways; I under
stand that. The trouble is our ally of today may not be our ally to
morrow. That is the risk we have to take.

Senator Young. That is one of my problems. Maybe I should have 
more confidence in NATO.

Senator Hruska. If  tha t consortium of four, or any one of them, 
should turn sour, Por tugal might be doing so shortly, we would have 
the option of ceasing or desisting from fur ther  cooperation with them 
in furth er sales?

Pr . Currie. Tf they are no longer our allies and we no longer feel 
they support us, we always have that option.

Chairman McClellan. If  they have the planes, though, we can’t 
get them back.

Senator Young. We can’t get some of our planes back from Thailand.
Senator H ruska. That know-how to which you referred, that  would 

°pply  par ticula rly to the [deleted].
I)r. Currie. Particu larly  to the [deleted].
These are the elements of technology tha t will be time phased such 

that  they go over there last.

URG ENCY OF AIRCR AFT REPLACEM ENT IN  1 9 8 o ’s

Chairman McClellan. All right. You may proceed.
Pr . Currie. In summary, Mr. Chairman, I feel that we have been 

successful in meeting our management objectives and fulfilling our 
responsibilities to the Congress. The need for replacing the aging F-4 
fighter force in both services will be urgent a few years from now in 
the 1980 period. This cannot be accomplished with the F-15 and F-14 
designs without an unacceptable diminution of  the size of our tactical 
air forces.

We have come forward with two superb aircraft based directly on 
prototype hardware demonstrations. Very important ly, both services 
agree tha t their  operat ional requirements have been met and they en
thusiastically support the programs. The goal of major cost savings 
both in acquisition and over a 15-year life will be met. An important 
new trend has been established in bringing to reality the high-low 
force mix concept.

As is well known, these programs have the full support of Secretary 
Schlesinger and Secretary Clements. F or the F-18, this selection is a 
necessary initial step. We now proceed with the normal PSA RC 
management process in scrubbing down the avionics and in establish
ing rigorous cost targe ts prior  to init iating full-scale development 
this summer.

We ask for the full support of the committee for these programs.
Thank you very much.

STATUS OF F-1 R

Chairman McClellan. Let me ask you. what is the status of the 
F-18 with respect to decisions made or authority to proceed with it?

Pr . Currie. The winner of this competition, namely, McDonnell 
Douglas/Northron. will be placed on a sustaining engineering con
tract of a few million dollars which is in the 1975 budget. This will 
enable us to work with them in the finalization of  the details of the 
program, how much avionics should the airplane  have, how complex 
should the r adar be, what should the initial cost targets be.
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Tha t br ings us to this summer when we have the DSARC with the 
Navy and at that  time the Secretary  will decide on proceeding with 
the full-scale development program.

We are asking in the fiscal year 1976 budget the  sum of $110 million 
to initiate  that  program.

Chairman McClellan. This is for  the F-18 ?
Dr. Currie. Yes. sir.
Chairman McClellan. We are going to have some problems. I don’t 

know yet just what my position on it will finally be, but there is con
cern in some quarters.

Some competitors, I am sure, a re unhappy in this matter, and tha t 
is why I  would like to get a thorough and complete record to help us 
make a judgment tha t is equitable between them, and also make a 
judgment tha t will be in the best interests to serve our country.

VI OL AT IO N OF  CONFE RENCE RE PO RT  DIRE CT IVE

Do you regard what has happened as a violation of the directive in 
the conference report?

Dr. Currie. The final outcome has not been in st rict literal accord
ance with that report.

T feel, however, tha t it is fully in accord with the spiri t of the report, 
the intents of Congress to get solutions which save money and which 
do satisfy the needs of the services.

Chairman McClellan. H ow do you feel tha t it is not in keeping 
with the literal instructions?

Dr. Currie. The literal instruction  was for the Navy to—let me read 
from the conference report.

Chairman McClellan. Very well.
Dr. Currie. I t says t ha t: “The Conferees d irect tha t the develop

ment of this  air cra ft make maximum use of the Air Force lightw eight 
fighter and air combat fighter technology and hardware.”

We have complied 100 percent with th at directive.
Chairman McClellan. In what way have you not complied with 

part of it?
Dr. Currie. I n the final line, it says, “Future  fu nding is contingent 

upon the capability o f the Navy to produce a derivative of the selected 
Air Force combat fighter design.”

We have found t ha t we are not capable of producing a derivative  of 
the selected A ir Force combat fighter design, th at is, the F-16.

As T mentioned, we have examined three derivative versions of the  
F-16. none of which have, been judged adequate for carrie r suitability, 
landing  on carriers and performing the Navy mission.

Chairman McClellan. Ts it correct then that  you undertook to live 
up to the directives of the conference report ?

Dr. Currie. Yes, sir.
Chairman McClellan. You were, however, unable to develop a sat- 

isfactorv weapon under  those instructions?
Dr. Currie. Under the literal inst ructions.
Chairman McClellan. When you couldn’t do that, then you went to 

other sources?
Dr. Currie. We were evaluating the other source simultaneously 

because, when this was written, we had no idea what the Air  Force’s
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choice would be between the YF-16 and YF-17. So, we brought forth  studies of Navy version of both of them.

ACCEPTANCE OF P -1 7  DERIVATIVE

Chairman McClellan. As I  unders tand your statement, you are ac
cepting what you regard as a derivative of the F-17?

Dr. Currie. It  is a very close derivative  of the F-17, and in that  regard complies fully with the congressional report.
Chairman McClellan. Then you would say there is no noncompliance with the directive?
Dr. Currie. Only to the extent that  we have been unable to finally 

produce a Navy version of the YF-16 which will meet the Navy requirements.
Chairman McClellan. You haven’t produced it;  you don’t have the prototype?
Dr. Currie. We don’t have the design.
Chairman McClellan. I thought you said you do have a design.
Dr. Currie. We have three designs, but none are acceptable.
Chairman McClellan. You could not accept any of the three designs?
Dr. Currie. No, si r; we have not accepted any of the three.
Chairman McClellan. What is the  F -18 if it is not one of the  designs ; is it a derivative ?
Dr. Currie. We have three derivat ive designs of the YF-16  and one 

derivative of the YF-17. So, we are considering four designs.
Chairman McClellan. So, the congressional directive was for you to get a derivative from the one accepted by the Air Force; is tha t correct ?
Dr. Currie. Yes, sir.
Chairman McClellan. You were unable to do that.
Dr. Currie. Tha t we have been unable to do af ter examining three designs.
Chairman McClellan. But you are able to develop a derivative from the F-17, one of the prototypes, tha t is satisfactory ?
Dr. Currie. Exactly, sir.
Chairman McClellan. And you are now seeking congressional approval to begin producing it ?
Dr. Currie. Exactly.

F -1 8  EN GINE

Chairman McClellan. Tell us more about the  engine in the F-18.
Dr. Currie. I t is a modification of the engine that  was flown in the 

YF-17. Let me give you an idea of what th at modification consists of.
It involves increasing the diameter of the engine nine-tenths of 1 inch and tha t allows the engine to suck more air through it and in

crease the thrust.  It  is this increase in thru st of the engine th at has given the Navy version of the YF-17  its high performance.
Chairman McClellan. If  tha t modification would give greater 

thru st and thus improve the Navy plane, why wouldn’t that same engine be bet ter in the Air Force plane?
Dr. Currie. The Air Force chose the F-16, which has a different 

engine. It  is a single engine and it is much more powerful. It  is the
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same engine tha t the Air  Force uses in thei r F-15 fighter. In the 
F-16, they have one of the same engines; there are two in the F-15.

Chairman McClellan. I am no expert  in this field but I want to 
get thorough and accurate facts for the record, because I  think this 
may develop into an issue.

Would you say tha t each contractor  had equal opportunity to de
velop another engine, or to modify the ir prototype so as to be suitable for Navy usage.

Dr. Currie. Yes, sir;  in the case of LTV and General Dynamics, 
they bu ilt three separate versions in the three separate versions of the 
F-16. One was the  same engine as used by the Air Force; the second 
was a modified Air Force engine in which one builds a much larger 
fan on it. It  gets more thrust . The other was a modification of the 
engine used in the B-l .

So, they proposed derivatives of the F-16 involving three separate engines.
The McDonnell Douglas/Northrop team proposed only one engine 

and that was the General Electric somewhat modified J-101 engine that 
had flown in the YF-17.

DET ERM IN ATIO N OF  F - l  8  E N G IN E  AS NEW

Chairman McClellan. Can there be a legitimate question among 
experts in this field as to whether the engine in the F-18 would be 
regarded as a new engine, something different from the prospectus 
tha t you submitted to each ?

Dr. Currie. You are refer ring to the original engine in the YF-17?
Chairman McClellan. Yes.
Dr. Currie. I have convened experts in the Defense Department, 

from the Navy and the A ir Force, and from my own office, je t engine 
experts. Their evaluation is that  this  is a very reasonable modification 
of that  engine. It  is not a new engine. It  involves most of the same 
components that  existed in the original one. Furthermore, they have 
jointly concluded that the risk is very low in making th is modification.

Chairman McClellan. What risk are you referrin g to?
Dr. Currie. The risk—any time when one designs anything, a new’ 

airplane  or makes any changes at all, inherently there has to be some 
risk involved.

Chairman McClellan. You mean the ordina ry modification of an 
engine doesn’t incur much risk, does it?

Dr. Currie. That  is correct, and tha t is what they judged in this case.
Chairman McClellan. They are saying the modifications submitted 

and processed here do not incur much risk of it not working?
Dr. Currie. Yes, sir ; based on their  detailed analysis.
Chairman McClellan. I think there is going to be some argument 

about that.
Senator H ruska. May I ask a question to that  point?
Chairman McClellan. Yes, certainly.

CO MPA RA TI VE  ST UD IES ON  3 E N G IN E  DE SIG NS

Senator Hruska. Have any comparative studies lieen made as to 
the three engine designs that  were devised for thi s purpose by the other
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team as compared with the low-risk features of the McDonnell 
Douglas/Nortnrop team?

Dr. Currie. Yes, sir, one engine we know about completely because 
tha t is the same as the Air Force engine; the second engine, the Navy 
has spent already in past years $350 million on the modification of the 
engine proposed by LTV/General Dynamics for their so-called model 
L-300. So we have extensive knowledge of that.

The th ird engine was a modification of the F-100 engine which fits 
in the B- l and there was less study of that.

Given the performance of that  engine as stated by General Electric, 
the aircraft was still inadequate for  carrier operations.

Senator Hruska. Did those three designs involve a difference, a 
modification of an existing engine or take an existing engine?

Dr. Currie. They all involved modifications of exist ing engines.
Senator Hruska. You indicated the risk is low in the General Elec

tric engine. What is the risk as to the modifications in the other three 
designs?

Dr. Currie. 1 think we would have accepted all of those as being 
very reasonable.

Senator Hruska. But they were not qualified to do the job for a 
carrier-based plane; is that the idea?

Dr. Currie. Tha t is correct. Even with their  stated thrust and per
formance characteris tics, in the airplanes proposed, in the derivative 
airplanes of the F-16, they were inadequate for carr ier landing.

When you come into a carr ier, your approach speed has to be rela
tively low. It  involves building larger wings, putting very complex 
liftin g devices into these wings. I t involves heavy structure in the rear 
end of the airp lane and these airplanes had a tendency to come in tai l 
heavy and hank. These were the considerations studied extensively in this evaluation.

Senator Hruska. So that when we speak of a modification of the 
General Electric engine, there are comparable modifications and al ter
natives which were made and which were found wanting?

Dr. Currie. Absolutely.
Senator Young. What were the ma jor reasons why the Navy couldn't use the F-16 ? Were the two engines a factor?
Dr. Currie. I can state from a Department of Defense point  of view 

the Navy was totally  unbiased versus one engine or two engines. Admiral Houser, I think, will corroborate that.
Admiral H ouser. That  is correct, sir.
Senator Young. One engine could have served your purpose ?
Admiral ITourer. Yes. sir. We have operated single engine air 

planes for a number of years very satisfactor ily. We didn’t put as a 
major consideration whether the plane had one or two engines hut in
stead, whether it would have satisfactory performance in either of the configurations.

CA RRIER  N O N SU IT  ABIL IT Y OF F - l f i

Senator Young. What was the major reason for not selecting the F-16?
Admiral Houser. Really in performance, Mr. Young. It was a ques

tion of performance in certain models and carrie r suitability in all models.
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As Dr. Currie has stated, the carrier  suitability characteristics were not acceptable to the Navy. They involved high risk and the other airplane did not.
Senator Young. High r isk ; what do you mean ?
Admiral Houser. High risk in some of the mechanisms th at were used to t ry to make the airplane  ca rrier  suitable. The source selection board which looked at this problem extensively over the last 3 months in particular, and over the last 6 months, decided that  the airplanes  were not satisfactory for carrier  operations  in a repeated sense.
Senator Young. Was landing operations a factor  ?
Admiral Houser. This had to do with operations aboard the carrier. They had other differences. As Dr. Currie  said, one of the designs lost a great deal of performance because of weight of the struc ture needed for carrier operations. But the other airplanes were not similarly af fected so it was princ ipally  on the carr ier suitabi lity.
Senator Young. I have learned to respect the Navy’s judgment. On the F - ll l you didn’t think  it would work and it d idn’t, did it?Admiral Houser. No.
Senator Young. Do you find as much objection to the F-16 as you did to the F - l l l  ?
Admiral Houser. We may have someone aboard with experience. We have Admiral Lee, who was head of the Source Selection Council, under whose aegis the selection was made. T don’t believe he was on there for the selection of the F - ll l.  Maybe Mr. Linden could answer that.
Mr. Linden. I worked on it a number of years.
Admiral H ouser. He is the only one with a direct tie.
Senator Young. You thought in the beginning it would not be suitable for carrier purposes?
Mr. Linden. I would say the situation  is comparable.
Senator Young. Now to the F-16?
Mr. I JI N D E N . Yes, sir. It is not 1 for 1 but it is in the same category in my view.
Senator Young. Some time during the hearing  I would like to bring out more of the reasons why you think the F-16-----
Admiral Houser. We have tha t in a br iefing coming up shortly.
Dr. Currie. May I give a simple explanation? The F-16 is a land- based fighter for the Air Force, a superb fighter. When you make it suitable for carrier operations, you have to add several thousand 

pounds of structural weight so it becomes heavier. You have to add a 
grea t deal of wing area and complicated devices tha t fold in and out of the wings to give it its approach characteristics.

Senator Young. And a stronger frame?
Dr. Currie. Yes, sir. And then it is too heavy for the same engine, the engine doesn't have enough thru st to give it the air combat p erformance. So you say, let’s build a bigger engine.
We studied two designs with the b igger engines. When you do that you have scaled the whole airframe up;  it is 10 percent or so larger. That  is why the problem gets more and more complex when you depart, from the original  F-16.
So they did all these things and it was still inadequate. They could never catch up in thei r design with the increased weight and complexity.
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ADA PTABILITY OF SAME PLA NE FOR AIR FO RC E/N AV Y USE

Ch air ma n McClellan. Wo uld you say it is pra ctica l at all to try 
to  build  plan es for the  Navy and  the Air  Force fro m the  same pr oto
typ e. If  1 un derst and what you are say ing , the  N avy  plane h as to have 
a much str on ge r str uc ture  which make s it  much heavier . So how can 
you use the  s tru ctu re in e ith er  ? I low cou ld yo u have  conce ived t he idea 
th at  eit he r of these planes  could be adap ted  to the  Navy in the  
beg inn ing?

Dr. Currie. We hoped to have  der iva tives in which the  changes  
th at  were to be made were so minor  th at  the  air planes  could be v ir 
tual ly  ident ical . T his is not  the  case.

Ch air ma n McClellan . I  don ’t see how you could an tic ipa te  t hat  i t 
would be possible if the  str uc ture  of the Nav y plane has to be much 
stron ge r t ha n th at  o f the A ir  Force fighte r? How could you have  ever 
thou gh t t hat  you could ge t a der iva tive in the  sense th at  you could take 
the  A ir Force f igh ter  and m ake it a Navy plane?

Dr. Currie. I th ink , Mr.  Chairma n, the  model th at  both the  Con
gress and  the  Defense  De partm ent were usin g at  that, time was the  
case of the  F —1. Tf you will recall  the  F-4  was deve loped as a Navy 
figh ter  air plane and the n versions of it la te r on were str ippe d down, 
ligh tened a lit tle  b it and  m ade suit able  fo r Air For ce use.

Ch airma n McClellan. He re you are  st ar ting  with an Air  Force 
plane which you  have tri ed  to buil dup for  Navy purposes?

Dr. Currie. T ha t is co rrec t.
Ch air ma n McClellan. I f  w hat  you now say  is c orrect , I  don’t know 

why you ever though t th at you could  hav e a real  der iva tive from  the  
F- 16  fighte r an d make a  Navy plan e ou t of i t.

W ha t do  you say about th at , A dm ira l ?
Admiral  H ouser. Tha t was our belie f and we were  in struct ed  by  the 

Congres s to look at the  pro totypes.
Chairma n McClellan . T hen  you always  wanted a different pla ne?
Admiral H ouser. We wanted a plane th at  wou ld do ou r job and it 

was very  di fficult to get  th ese  pla nes  to  do the  job . As Dr . Cu rri e m en
tion ed earlie r, in the  firs t eva lua tion s com pleted in Ja nu ar y,  none of 
the  cand ida tes  m et the  N avy  requirements.  Subsequen tly,  with a g rea t 
deal  of work  by both contr actors , the  one design did  come in to meet 
the  req uirements.

NEW SYSTEMS DEVELOPMENT VERSUS AIR FORCE E - l  6 DERIVATIVE

Ch air ma n McClellan. T wan t to ask  one t hin g.  B oth  these c on tra c
to rs were def init ely in com pet ition and  had equal oppo rtu ni tie s to 
present you w ith  so mething tha t you would  accept ?

Ad mi ral  H ouser. T would say unequiv oca lly and  will ask Admiral  
I^ee, who was head of the  Source Selection  Advisory  Council and  is 
now head of  o ur  Nav al Air  Systems Com mand to cor robora te th at .

Ad mi ral  Lee. Yes , s ir.
Ch airma n McClellan . It  seems t o me tha t t hi s m ay become an issue, 

wheth er t hi s en gin e m igh t be reg ard ed as a new, se parat e developm ent.  
The  on ly brea ch would be th at  you don't  have a deriva tive o f th e plane 
selected by the A ir  Fo rce  ?

Ad mi ral  H ouser. Tha t is corre ct, sir.
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Ch air ma n M cClellan. Do you feel th e F -1 8 is the  best  figh ter  att ack 
weapons system which you could ob tain ?

Ad mi ral  H ouser. I do, sir .
Ch air ma n McClellan . A s I  ask thes e questions now, I am addre ss

ing them  to any  o f the  thre e of  you. Wh oev er wants  may ans wer th em, 
bu t I am anx ious to  ge t accur ate  facts  in the record.

W ha t is the  an swer to that  question ?
Ad mi ral  H ouser. W e would nev er know the ans wer wi tho ut a full-  

scale com pet ition between all the  com peting firms,  Mr. Ch airma n. To  
the  best  of ou r k now ledge fo r t he  moneys th at  ha ve l>een est imated fo r 
the  pro gra m,  we do no t th ink th at  we could  ge t a signif icantly be tte r 
air plane t ha n the F-18 .

EFF EC T OF  COM M ONALI TY  REQUIR EM ENTS  ON  DE8 IG N IM PR OVEM EN TS

Ch air ma n McClellan . Do you believe th at  the indu str y cou ld de
sign  a be tte r fighte r a tta ck  ai rc ra ft  i f no t constrain ed by  comm ona lity  
requ irem ents? You sti ll have some com monal ity requir ement s in th is 
F-18  since it  is a deriv ati ve  of th e F-17.

Ad mi ral  H ouser. We do n’t know. As I said ea rlier,  un til  a  fu ll-scale 
com pet ition has been run we bel ieve we would no t ge t an appre cia bly  
be tte r a irp lan e.

Ch air ma n McClellan. You believe you would no t ge t an ap prec i
ably  be tte r ai rp lane  ?

Ad mi ral  H ouser. T would like  to ask  Ad mi ral  Lee, hea d of  the 
Source Selection Ad visory  Council , to  respond. He  dea ls wi th these 
contr act ors  daily .

Ch air ma n McClellan. All rig ht . Ad mira l Lee, you may  respond 
fu rth er .

Ad mi ral  Lee. Mr. Ch air ma n, we ha ve discussed th at  a nd deb ated it 
wi thin the Naval Air  Sys tems Com mand ove r the last 2 o r 3 m onth s. 
Yo ur questio n was wh eth er we could ge t a be tte r design if  we com
pete d throug ho ut  i nd us try  instead  o f pic kin g a p rototy pe .

Ch airma n McClellan . In othe r words, if  we sta rte d all over,  
ind ust ryw ide , wi th no comm ona lity  r equ irem ents.

Ad mi ral  Lee. We  agree  with Ad mi ral  Ho use r's answ er. We don’t 
th ink we could  get  an appre cia bly  bet ter design by co mp eting thr ou gh 
out industry. We th ink the F-18 , a de riv ati ve  of  the  F-17 , will  be a 
very fine car rier  a irp lan e. Tt wou ld lx*, very  difficu lt fo r o ther  members 
of  the  in du str y to a pprec iab ly be tte r th at  design .

Ch air ma n McClellan. I s the fusi lage and so for th , th e str uc ture  of 
the p lane, th e F -18,  a de riv ati ve  fro m the F -1 7 ?

Ad mi ral  Lee. Yes, sir .
Ch air ma n McClellan. Y ou say it is?
Ad mi ral  Lee. Yes, si r;  is is a de riv ati ve  of the  F-17 .

F—4 0 4  GE NE RA L EL EC TR IC  E N G IN E

Ch air man  McClellan. Wa s the  F-A04, Gen era l Elect ric  eng ine 
list ed as a cand ida te eng ine  in the  requ est fo r pro posals for the  Navy 
ai r combat figh ter?

Ad mi ral  Lee. Mr.  Ch air man , the reques t fo r pro posal s did  not lis t 
cand ida te classes  o f eng ines as Gover nment  f urni sh ed  equipm ent . The
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covering letter for the RFP  required the use of the prototype engine in at least one derivation. The  J-101 and F-404 are basically the same engine.
Chairman McClellan. It is sufficiently different to have a new name and a new number, as if it is a separate and dis tinct engine?Admiral Lee. Now it is a turbofan engine. Normally, the designation-----
Chairman McClellan. What was it before?
Admiral Lee. The J-101.
Chairman McClellan. Wh at is the difference?
Admiral Lee. The J-101 means it is a turbojet engine. When you put an “F” in front it means it is a turbofan engine. I t has a fan in front.
Chairman McClellan. Is there a substantial difference in them?Admiral Lee. Not a substantial difference. They made a change in the fan, increased the diameter by about nine-tenths of an inch, as I)r. Currie described. They increased the bypass ra tio from 0.2 to 0.32, and made some other improvements in the afterbody of the engine, in the afterburner section.
Basically, it is the same engine, same components.
Chairman McClellan. Would you say this engine now comes within the guidelines of the proposal submitted  to all builders?Admiral Lee.. Yes, sir. In our opinion, it does.
Chairman McCi.eli.an, There  will be some differences of opinion on that.
Admiral Lee. I would like to point out that the competitor, namely, the LTV/General Dynamics firm, submitted three different engines.Chairman McClellan. Were they within the guidelines of the proposals ?
Admiral Lee. In  our opinion, they were.
Chairman McClellan. All of them were?
Admiral Lee. Yes, sir.
Chairman McClellan. You are saying tha t this one is also within those guidelines?
Admiral Lee. In our opinion it is. We didn’t mark down any of the proposals because of engine modifications th at were submitted. I t is normal to modify an engine to fit an airframe.
Senator II ruska. May I ask a question at tha t point ?Chairman McClellan. Certainly.

F.NGI NE /A IR FR AME SU ITA BILIT Y

Senator II ruska. If  they were within the guidelines, why were they not chosen, those three?
Admiral Lee. The engines, as Dr. Currie  described earlier, were acceptable to us, that  is, the engines in all three derivatives of the F-16. We assessed the risks of the modifications in the development of those engines as we assessed the risks of the J-101, the F-404, as it is now called. The winner was not chosen because of the engines specifically hut, because of the performance of the engine and airframe combination. The other combinations were not suitable to the Navy.Senator II ruska. They were within the guidelines but didn’t satisfy  the requirements of the plan for carrier use?
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Admiral Lee. That is correct, and they were also deficient in other areas of performance.
Chairman McClellan. Was this  F-404—GE-400 engine included in the original McDonnell Douglas Navy air  combat fighter proposal?
Admiral Lee. No; it was not. It was called the J —101 in the original proposal.
Chairman McClellan. Was this engine given a complete technical and financial evaluation by the  Navy Selection Board?
Admiral L ee. Yes, sir; it  was.
Chairman McClellan. When?
Admiral  Lee. Af ter  it was submitted.
h rom the 4th of February up until very recently, we have examined and reexamined this engine and this engine proposal. As a mat ter of fact, Dr. C urrie asked his engine man to come look at it, as he mentioned to you earlier.
Chairman McClellan. There is another factor  in tha t you don’t know what the cost is. You have only an estimated cost, is that right?Admiral Lee. Yes, sir; it is an estimated cost.
Chairman McClellan. I s the Navy confident th at the research and development estimate, the dollar figure o f this engine, is reliable?
Admiral Lee. Yes, sir;  to the best of our costing ability, and we have our costing man here today, who has been in the costing business for many years.
Chairman McClellan. It  would be most unusual if you produced this one, or any other, on the base estimate. I  don’t recall it  being done very’ often. So, you just say they are all reliable and take them generally?
Admiral Lee. es, sir. We do the best we can in costing but it is a very difficult area.
Chairman McClellan. I know it is difficult. I have seen some of them even double and triple.

CO M M ONALI TY  OF F - 1 6 / f - 1 8

Would you say that the F-18 falls within the commonality guidelines of the Navy air combat fighter request for proposals?
Admiral Lee. The F-18 is not common with the  Air Force selected F-16.
( ha irman McClellan, ou say it does not fall within the commonality of these guidelines?
Admiral Lee. I t does not fall within the stric t inte rpretation  of tha t last sentence in the Conference Report.
( ha irman McClellan. Would you say it  is a directed procurement of an aircraft that  does not meet the origina l guidelines?
Admiral Lee. No, sir; I wouldn’t say it is a directed procurement of an airc raft which doesn’t meet the guidelines.
We were instructed to look at derivatives  of the F-16 and the  F-17, two a ircraft in the Air Force prototype program. We followed those 

instructions very carefully. We looked at th ree derivatives  of the F-16 and found none would suit our requirements; none were suitable. We looked at one derivative of the F-17 and afte r much careful study of this proposal, we found it meets the requirements and we think it will make a very satisfactory car rier airplane.
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Chairman McClellan. Yon do regard this as a derivative of the F-17?
Admiral Lee. It is a derivative of the F-17.
Chairman McClellan. Admiral, did you want to say something?Admiral IIouser. I will defer and wait for another question.
EN G IN E  CO M BI NA TI ON S SU BM IT TE D BY LTV /G ENER AL AN D M DON NE LL 

douglas/Northrop
Chairman McClellan. How many airplane engine combinations did the McDonnell Douglas and LTV submit in response to the Navy’s air combat fighter request for proposals?
Admiral Lee. I will take the F-16 derivative first, LTV/General Dynamics.
Chairman McClellan. How many?
Admiral Lee. Three airplane/engine combinations were submitted to LTV/General  Dynamics.
From McDonnell Douglas/Northrop, for the F-17 derivative, one airframe. Their first proposal contained a different version of the J-101 engine so they really submitted two combinations, one airframe, but two different engine modifications.
Chairman McClellan. One airframe and two different engines for it ?
Admiral Lee. Yes, sir; two different modifications of a basic engine.Chairman McClellan. Did any of their proposals o r submissions ignore the commonality guidelines?
Admiral L ee. No, sir.
Chairman McClellan. And you say you don’t think  the F-18 ignores any of them?
Admiral Lee. No, sir, not in terms of the  contractor following his commonality guidelines of making it as common as possible with  the F-17 prototope. We think he was very faithful in trying to do that.Chairman McClellan. Can you tell us how the F-18 and the LTV airplane  compare financially?
Admiral Lee. We have some information in the briefing. A technical briefing will be given here shortly.
Chairman McClellan. When you reach tha t point in the briefing, would you specifically make reference to th is question and answer it.Admiral Lee. T will make reference to this question and answer it during the course of the briefing.
Chairman McClellan. All right.
Is it correct that the A ir Force showed roughly $1.3 billion in savings in the estimated life cvcle operating costs of the F-16  over the F-17?
General Evans. Yes, sir, that  is correct. Tt is a 15-vear life cycle cost.
Chairman McClellan. Has the Navy projected life cycle cost for all the Navy air combat fighter proposals? Tf so, how do they compare?
Admiral Houser. We have not projected them for a comparison between the F-16 and F-17, but in various mixes of airplanes, as a question from you suggested, Mr. Chairman, and when the programs all
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get finished and the airplanes are procured, we project savings of about $1.5 billion a year over the previous mixes.

RATING OF F -1 8

Chairman McClellan. Would you say tha t the F-18 can be rated superior to all other air combat fighter responses in performance and mix effectiveness both as a fighter and as an a ttack airplane, that is, in comparison to the other models or other  proposals tha t were submitted ?
Admiral L ee. Yes, sir.
Chairman McClellan. You maintain tha t is true?Admiral Lee. Yes, sir.
Dr. Currie. And T testify to that from the Department of Defense viewpoint.
Chairman McClellan. You verify that . Doctor?Dr. Currie. Yes, sir.
Chairman McClellan. Is the F-18 the most cost-effective of all the a ircra ft you evaluated?
Admiral Houser. Tt is the only one tha t was suitable in the evaluation.
( ha irman McClellan. What do you mean, the others were not suitable?
Admiral Houser. They were not suitable because of their  characteristics for opera tions from the carrier  or from other performance.( hairman McClellan. Will you explain those characteristics?Admiral Houser. Yes, sir, that  will be coming in the briefing.Chairman McClellan. Be sure you do.
Senator Young. Why this new'F-18 rath er than the F-14?  Is it a better plane than the F-14 ? Does it serve a better purpose?
Admiral Houser. It  is a lower cost complement to the F-14. We were directed by the Congress to look for  a lower cost complement to the F-14. The competition was done on tha t basis and the F-18 was selected.
Senator oung. Will the F-18 do as good a job in every respect as the F-14? e j j  i
Admiral Houser. Not in every respect. I t has some superior  at tri butes and some inferior aspects.
I will cover that in my presentation.
Dr. Currie. Senator  Young, if I could amplify  that , in a rough kind of way, the cost of the F-18 will be about half the cost of the F-14.
Chairman McClellan. That is the original  cost per unit?Dr. Currie. Yes.
Admiral Houser. The recurring cost per unit, it will cost about half as much. I t will take some time to amortize the in itial investment.In operat ing costs, we expect the F-18 will be between 60 and 65 percent of the cost of the operation of the F-14. Tha t is where the savings are expected.
Chairman McClellan. Will the F-18 carry the Phoenix missiles?Admiral Houser. No.
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Dr. Currie. The F-14 carries the Phoenix but is also much more expensive.
Chairman McClellan. We will still maintain the F-14 ?
Admiral H ouser. Yes, sir.

LTV 1 6 0 2  AIRCRAFT

Chairman McClellan. Was the LTV 1602 airplane with the same engine as the  B -l  considered comparable to the F-18 in performance 
and operational requirements?

Admiral Lee. It  was considered comparable except in two or three 
areas.

Chairman McClellan. "What are those areas?
Admiral Lee. Well, we have a performance assessment versus requirements for all of these airplanes  as a result of our source selection.
The 1602 was the third  version of the LTV design submittals. They submitted three design proposals. We had  a requirement for a maximum mach number, maximum speed with intermediate thru st only, without afterburne r of [deleted] for tha t particular  airplane, they gave us [deleted] mach number. We asked for a combat ceiling of [deleted] feet; we hoped for [deleted] we computed tha t that  design 

would only give us [deleted].
Our requirement for specific excess energy, QPs, was [deleted] feet 

per second minimum and tha t design was computed to only give 
[deleted].

carrier suitability of aircraft

A more impor tant area was the carrier suitabili ty of th is airplane. 
This might be a good time to talk  about it since the question has come 
up so many times.

As you know, an airplane, to be successfully operated from an a ir
craft  carrier has to be very precisely designed. This parti cular air 
plane, the 1602 and the other F-16 derivatives, in order to get down 
to slow speeds, used very complex and sophisticated h igh-li ft devices, 
such as leading edge flaps with a combined Krueger flap in fron t of that,  trailing edge flaps with boundary layer control. This gave them 
a maximum coefficient of lift at about 28° angle of attack. Tha t is, 
maximum lif t is a ttained with an angle of attack of 28°.

It turned out in this design tha t they couldn’t use all tha t li ft, tha t 
we would have paid a lot of money to obtain because if that  airplane  
had come in at a higher angle of attack than about 20°—angle of a t
tack is the altitude of  the plane rela tive to its flight path—if they had 
allowed us in the design to use more than  about 20° on touchdown or 
landing on the carrie r, the tail of this airplane would have bumped 
the deck, a very undesirable characterist ic, as you can understand.

So, in this part icular control system, LT V designed in what they 
called an angle of attack  limiter, allowing the use of no more than 20° of angle of attack in the approach. We have had no experience 
with that  type of control system.

That,  combined with the complex high -lift  system and the fact it 
had no mechanical backup to the fly-by-wire control system, we felt
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this airplane was a very high risk for carri er work, for  carr ier suit
ability, and we rated it unacceptable on those grounds.

Chairman McClellan. H ow does that  compare with the F-18?  
Admiral Lee. We rated the F-18’s carr ier suitabi lity as marginal,  

because the minimum usable approach speed exceeded our require
ment.

Chairman McClellan. Those are general terms. I want to know 
about the things where you downgrade.

Admiral Lee. I had started  to talk  about the same characteristics 
in the F-18.

In  the F-18 design more conventional h igh- lift devices were used, 
a simple drooped leading edge, simple flaps, no boundary layer con
trol and, more important ly, the  control system did not limit the angle 
of attack for approach. There was no limitation ; we could use the 
full range inherent in the design slow speed range of the airp lane and 
still not have a tail-bumping problem.

It  was more or less a conventional design fo r carri er use. As you can 
understand, our people such as Mr. J. Linden, sitting on my right , 
who heads our technical evaluation group,  have had years of experi
ence in looking at designs and try ing  to work with the various de
signers in order to come up with a satisfactory, suitable plane for car
rier  operations.

The F-18, for reasons I  have just described, its slow-speed char 
acteristics, conventional high-lift system, conventional control system, 
no angle of attack restrictions throughout the entire range, and no 
tail-bumping problem. For all of these reasons we think  the F-18 
would make a very successful airplane.

For  those very same reasons, I should say for the deficiencies in 
these areas we think  the LTV  designs were very high risk. We 
wouldn’t like to go into a design of th at risk without build ing a proto
type and thoroughly testing it aboard airc raft  carriers. Otherwise we 
might have something we would not be happy with.

CARRIER STA BIL ITY  OF LTv’s  AND MACAIr ’s

In order to fur ther clarify  this discussion, I will provide for the 
record a more detailed discussion regarding the c arrie r suitability of 
the competing designs, both LTV’s and MACAIR’s.

[The information  follows:]

Carrier Suita bility of NA CF  Designs

GENERAL COMMENTS

Th e co nv ersion  of  an y land  ba sed a ir p la ne de sign  to  a na va l ca rr ie r based  
de sig n is a fa r  more dif ficult  ta sk  th an  is im ag ined  by th os e wh o a re  no t fa m il ia r 
w ith  th e de sign  const ra in ts  imposed  by th e ca rr ie r en vi ro nm en t. In  mo st cases, 
su bst an ti a l re de sign  is ne ce ss ary to  prov id e a modif ied  wi ng  w ith  ad dit io na l li ft , 
wing fol din g, a rr est in g  an d ca ta pu lt in g  p rovi sio ns , a su bst an ti al  in cr ea se  in la nd
ing  ge ar  st re ngth , mod ified fu se lage  s tr u c tu re  fo r ca ta pu lt  an d a rr est in g  loa ds , 
an d a ta il  rede sign  fo r st ab il ity  pu rpos es . In  de ve loping  a na va l a ir  com ba t fig hter  
from  th e Air Fo rc e' s ligh t weigh t figh te r pr ot otyp es , th e  ta sk  w as  even  mo re  
fo rm idab le  th an  us ua l,  due to  th e fa ct  th a t th e pr ot ot yp es  now  fly ing  wer e devel- 
oj>ed pri m ari ly  as  techno logy  dem onst ra to rs  ra th e r th an  as  co mba t vehic les . Th e
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growth step from a technology proto type to a land based ai r combat fighter, how
ever, was not to o gre at and was app aren tly accomplished with out undue difficulty 
by the Air Force and the man ufa cturers  concerned.

In tryi ng to meet the goals th at  a Navy version be derived from the selected 
Air Force design, a much larg er growth step was required . This proved to be an  
impossible task except by m ajor  redesign, including  g rea ter  wing area , more fuel, 
larg er engines, and improved high lif t devices in addi tion to the usua l car rie r 
based design modifications. The overall  design job was fullj’ as  d emanding as any 
faced by designe rs of naval ai rc ra ft in recent years. In the final analy sis, the 
McDonnell/Northrop design team provided a solution which the Navy found 
acceptable while the design offered by the Vought/Gen eral Dynamics team were 
found to  be high risk  for init iation of full scale development.

SPECIFIC COMMENTS

The MACAIR model 267 is considered to be more ca rri er suita ble tha n the  LTV/ 
GD models 1600, 1601, or 1602. It  was rat ed  marg inal in ca rri er  suit abil ity be
cause the estim ated  minimum useable  ap proach  speed of [delete d] knots exceeded 
the  required speed by [de lete d] knots. Also, wind-over-deck for arrestm ent  is 
estim ated  to be 12 knots as compared to the zero knots requirement. This  is due 
in pa rt to airp lane  strength limi tations  which prevent use of maximum arre stin g 
gear  capaci ty. Other carri er sui tab ility  cha ract eris tics  were judged  to be 
acceptable.

The LTV/GD designs were all judged to be of  high risk in the  tota l sense and 
therefor e unacceptable in carri er suita bili ty. Although no one item is disq ualif y
ing in itself , the combination of all of the items which affect ca rri er  suitabil ity 
is such th at  these  designs were rate d as unacceptable. The high lif t system is 
complex and includes modifications from the F-1 6 by increa sing ailero n droop 
from 20° to 50°, adding ailero n boundary laye r control, and addin g a full span 
Kreuger flap to the leading  edge flap. While wind tunnel  test s demonstrated 
maximum lif t coefficients in excess of 2.0, this  is some 10% higher than  our 
experience has  indicated to be state -of-th e-art . Compared to state -of-t he-a rt and 
in te rms of complexity of design, the LTV/GD design is of higher risk.

Anothe r high risk area in the LTV/GD designs is the use of an angle-of -attack 
limi ter to res trict angle-of-attac k in the landin g configurat ion to 20°, whereas  
maximum lif t is obtained at  28°. This device permits the pilot to use only 50% 
[models 1600 and 1601 ) or 57%  (model 1602) of the available lift  or load factor. 
The purpose of the limiter is to res tric t angle of a ttack such th at  the airp lane  a ft 
fuselage  will not contact the deck duri ng car rie r arre stm ent and to preven t land 
ing ge ar fail ure  duri ng a free flight engagement. We have never used such a device 
on landing of a carrie r based airpla ne and therefore have no flight experience 
with such a device incorporated in a Navy operational  air cra ft. From our view
point it is not prude nt to incorpora te an exotic high lift system, such as used in 
the LTV/GD designs, and then limit  the  atta inm ent  of this lif t or useable load 
factor. Because of lack  of ex perienc e a nd limit ing of availab le load factor the use 
of the lim iter  is considered to be a h igh risk item. Prior to comm itment of a design 
to a program of the funding level envisioned for the NACF, we would strongly 
feel th at  the limi ter be prototyped and teste d on an airp lane to gain exj)erience 
in the  carri er  environment.  The limiter  prese nts an unknown risk in the critic al 
carri er  landing char acter istics.

The par tic ula r application of the  lim iter  in the  LTV/GD designs was largely  
a res ult  of constra ints  dictated  by the baseline  F-1 6 airplane.  A specific concern 
is the lack of flexibility of dep arture  from the 20° angle-of-attac k limit. At a 
high er angle-of-attack, tail  interference, nose landing gear stre ngth , and visibil
ity problems would be encountered . At a lower angle- of-attac k a higher  approach 
speed would resu lt due to less than the required load factor being available . Thus 
the  design  is p ret ty well “boxed-in” to 20°.

Another fac tor  in carri er sui tab ility  is the  space required for engine removal. 
The MCAIR 267 engines are  removed from the side which permits the engines 
to be changed within the length  of the air cra ft. The LTV/GD designs are such 
th at  the  engine is removed aft , requ iring  in excess of 12 feet in additio n to the 
length  of the airpla ne.

The LTV/GD designs use a hydrazine fueled Emergency Power Unit which 
requ ires special shipboa rd hand ling and storage faci lities  for safe ty reasons.
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The MCAIR Power  Unit uses sta ndard  JP -5  jet  fuel for which hand ling and stowage faciliti es are  available.
Spotting fac tor  of the MCAIR 267 is 1.17. However, by rotatin g the horizontal tail  [D] nose down, the spot can be reduced to 1.02. The LTV/G D designs spot at  1.20 for the 1600 and 1602 and 1.11 for the 1601.

PROTOTYPES FOR F -1 8

Chairman McClellan. Are you going to accept the F-18 and obli
gate the Government to procure it without having a prototype?

Admiral Lee. In the F-18, Mr. Chairman, we have two prototypes 
now. Thev are called the F-17, and then in our proposed research 
and development program we would build 11 research and devel
opment aircraft. Two or three of these airc raft would be devoted 
to carrier suitab ility and we would determine carr ier suitability by 
experiment, by landings aboard carriers  and by arrested landings and 
catapult shots at our P atuxent River Test Center. We would test th is 
for suitabi lity pr ior to the time of going into production.

As I)r. Currie says, we have a paper design, but in prio r designs, 
every craft developed for the Navy star ted out as paper  designs. Our 
engineers evaluate this and come to conclusions as to whether or not 
this airplane, the proposed paper  design, would make a successful carrier craft.

Tha t is what we have done in this case.
Chairman McClellan. Now, on the F-16 procured by the Air 

Force, do they have a prototype which has been flown and tested?
Admiral Lee. Yes, sir.
Chairman McClellan. Before they begin procuring?
Admiral Lef. Yes, sir.
Chairman McClellan. And they have satisfied themselves about its performance and capability ?
Admiral Lee. Yes, sir.
Chairman McClellan. Do you have a prototype of the F-18 tha t 

has been flown and tested ? Or is i t your proposal to select the F-18  without a prototype, to select it on paper ?
Is the Navy selecting the F-18 on the basis of paper design and proposal ?
Admiral Lee. The two F-17 aircra ft which the Air  Force had 

Northrup build for them, we would consider as prototype aircra ft for the F-18.
The F-18 ai rcraft  has certainly followed very faith fully most of the 

design in the F-17. In the best sense of the word, the F-18 is a deriva
tive of the F-17 and we plan to use those two airc raft  in our development program.

Chairman McClellan. Do you th ink it is f ar enough advanced in 
development or in design, to make a procurement decision? Do you think it is that  reliable ?

Admiral Lee. Yes, sir;  I think at this part icula r s tage o f the  pro
gram. the development, we know more about this plane than any other 
new Navy plane in a comparable stage. The F-14 and S-3 and all the 
other Navy planes we developed, we didn’t have a prototype. We 
consider these two, the F-17 aircra ft and the work th at has gone on



28

there in the  las t 3% yea rs, plu s th e flig ht tes tin g, as a m arve lous  d ata  
base f or  us in dev eloping the F-18.

E N G IN E  PROB LE MS

Ch airm an  McClellan. Ha ve n’t we had experien ce in the past of 
sele ctin g a pla ne  based on a pa pe r design, then  h av ing  a lot  o f t rou ble  
wi th t he  eng ine  ?

Ad mira l L ee. Yes, s ir ; we have.
Ch air man  McClellan. Are we going  to rep ea t th at  experience  in 

th is  ins tance ?
Ad mi ral  L ee. We hope no t, Mr. C hairm an.
Ch air ma n McClellan . Well , you  hope not . You d id n’t hope to in  the  

firs t in stan ce ; you hope no t in e very  instance .
Now, are  we g ambling on t hi s th in g—are we aga in taki ng  a  r isk  on 

the possibil ity  tha t a  su itable  eng ine  may n ot  be developed ?
Ad mira l Lee. Mr.  Ch air ma n, we ha ve ha d our e ngin e e xpert s in the  

Naval  Air  Syste ms Com man d and in the  A ir  Fo rce  and , as D r. Cu rri e 
said , his  own engine experts  look at  th is  engine.

We th ink t hat  th e modif icati ons------
Ch air ma n McClellan. But  you are  looking at  it  on pa pe r, aren ’t

y° u ?

Ad mi ral  L ee. T his  J-1 01  engine has been op erat ing fo r som eth ing  
upwa rds of a year. I t is the  eng ine  which is in the F- 17 , the  J-10 1 
engine.

Ch air ma n McClellan. W ha t is t hi s engine going to be called ? I t is 
going to be g iven  a d iffe ren t numb er and diff erent name.

Ad mira l Lee. I t is being given a dif ferent  name ; it  is call ed the

DE SIGNATI NG PL ANES  AN D E N G IN E S BY NAM E AN D NUM BER

Ch airma n McClellan. Tell me how you arr ive  at  th ese names, the  
num bers , and  so for th . How  do you name a p lane or  an  eng ine ?

Ad mi ral  L ee. M ay I pro vid e that  for  the  rec ord , Mr. C ha irm an .
Ch air ma n McClellan. I t  would be he lpf ul to me righ t at  the  

moment.
W ha t I am tryi ng  to find out  is, if  the  engine for the  F- 18  is only  

a modif ied vers ion of the  engine  in the  F- 17 —and  modified only to t he 
exten t th at  you a re confident t ha t the re is no risk  involved in accept ing  
the  c hanges— why  must it have a new name and  num ber?

Wh en you have an engine th at  you are  constant ly impro vin g, you 
do n't  give i t a new name an d num ber.  So  why, i f you don’t conside r the 
changes on th is  eng ine to be majo r changes, must  it  receive a new name 
and num ber?

Ad mi ral  Lee. The terminology  used fo r years  for tu rbojet  engines 
was a “ J ” number, such as the  J -5 7,  J- 70 , and J-1 01 . the G ene ral Elec 
tr ic  eng ine developed fo r the  F-17. It  is a tur bojet .

Now, to distinguis h between turbojets  and  fanjet  engines, the  fan jet 
eng ines  were  given an “F ” num ber , such as F-101 for the  B -l  and in 
th is  par ticu la r case  the F-4 04  fo r the F- 18  an d so f ort h.
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So, the turbo jet engines are given a “J ” number and normally it is 
in a sequence of numbers such as the J-79 and the next in that develop
ment cycle would have been the J-80,  and so forth.

Your question of why was the J-101 given a different number. It  
was given a different number because the original engine, the J-101, 
had a very small bypass ratio, tha t is, the amount of air  the fan pumps 
by on the outside of the engine casing.

The bypass ratio  was about 0.20. General Electric  proposed in the ir 
modification of th is engine th at the bypass ratio be increased from 0.2 
to 0.32, which means that 0.3 of the total air passing through tha t 
engine goes on the outside of the compressor casing.

In doing this  they decided that it would be proper to call i t a fanjet 
engine now rath er than a turbojet engine, so they took the next number 
they would have normally used and called it an F-404. But the  engine 
is still basically the J-101 engine with a new fan on the front.

EN LA RGEM EN T OK FA N  E N G IN E  AI R IN T A K E

Chairman McClellan. One of the major improvements in the new 
design is an enlargement of the a ir intake in the plane ?

Admiral Lee. Let me describe briefly the changes.
Chairman McClellan. I am asking a question. What did you call 

the part tha t takes in the air  ?
Admiral Lee. The fan.
Chairman McClellan. I t didn’t have a fan and you are putt ing a 

fan on it?
Admiral Lee. It  had a smaller fan on the air intake.
Chairman McClellan. What are you en larging to increase the air 

intake?
Admiral Lee. The inlet duct.
Chairman McClellan. So then, Admiral , would you say tha t the 

two major changes distinguishing the F-18 from the F-17 are the 
enlargement of the inlet duct and the addition of a larger fan?

Admiral Lee. The inlet duct would, of course, be sized to match the 
fan, but the big  change was the fan. That  allowed us to get more thrust 
out of the engine. There  were two other  changes in the engine of some 
magnitude.

Chairman McClellan. Two other changes beside the one we are 
discussing now?

Admiral Lee. The inlet duct, we would consider a minor change.
Chairman McClellan. It is just an enlargement?
Admiral Lee. They are enlarging the  inlet duct.
Chairman McClellan. H ow about enlarging the fan?
Admiral Lee. I don’t know that  a major change is the prope r de

scription, we think  it is a modest change.
Chairman McClellan. All righ t, that is a modest change. What  are 

the major changes? We have been talkin g about these, but you have 
not mentioned the major changes.

Admiral Lee. We don’t think there are really any major changes. 
We think the changes proposed are very reasonable, at least our engine 
people do.

52 -6 00  0  -  75 - 3
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Ch air man  McClellan. These are  the  two pr incipa l changes ?
Ad mira l Lee. T her e are two  oth er changes th at  are  im porta nt.
Ch air ma n M cClellan. More im po rta nt?
Ad mira l L ee. No, equal ly im porta nt.
Ch air ma n M cClellan. Could you describe th em  ?

redesign oe afterburner

Ad mi ral  Lee. Th e af te rb ur ne r section of th is eng ine , you know, the  
af te rbur ne r section is where fuel  is inject ed in the  af t pa rt  of the 
engine and  you get th ru st  aug menta tion af te r the bu lk of the  fuel 
passes  throug h the  core of the  engine. The af te rb ur ne r pa rt  of the  
engine was increased in dia me ter  by 2.2 inches. T he nozzle , the th ro at - 
to-exi t rat io  was chan ged . Also i t was prog ram ed  to  the mach num ber  
of t he  ai rc ra ft.

Ch air ma n McClellan . T o what?
Ad mi ral  L ee. T he nozzle fo r the  af te rb ur ne r section is pro gra med 

to open  and  close as a function of airspeed.
Ch air ma n McClellan . Th at  isn’t on t he  J-1 01  ?
Ad mi ral  Lee. The  big  change  was the  nozzle are a rat io.  The  area  

of the  nozzle exit to the  area of  the  nozzle th ro at  in the  orig ina l J-1 01  
eng ine,  that  rat io  was about 1.4, and  in the  new one the  rat io  is abou t 
1.6.

Ch air ma n McClellan. W ha t is the othe r one ?

IM PR OVEM EN T OF  CO M PO NE NT  E FFIC IE N C IE S

Admiral  Lee. We pla n to improve  componen t efficiences. Impro ve 
var iou s sections o f th e engine,  make them more  efficient as th ey go into  
pro duction , but  these are  minor  changes.

The t hi rd  m ajo r chang e w ould be the ------
Chairma n McClellan. Pr inc ipal  change, if  you don’t wan t to use 

ma jor .
Admiral  Lee. T he th ird princi pal  change  wou ld be inc reasing tu r

bine  in let temperat ure by about 50 degrees.
Ch air ma n McClellan. Tha t is four  pr inc ipal chan ges you have 

descr ibed.
Ad mi ral  Lee. I f  you conside r the inle t duc t a p rin cipa l change,  th at  

wou ld be four .
Ch air ma n McClellan. Are  the re any  othe r changes  th at  you 

would n’t rega rd as p rin cip al or m ajor?
Ad mi ral  L ee. I th ink the re are  other m ino r changes in i t, M r. Cha ir 

man . but  none as im porta nt as those fou r.
Ch airma n McClellan. These are the  most im po rta nt  chang es?
Ad mi ral  Lee. Yes, sir.
Ch air ma n McClellan . After  thi s tes tim ony I wan t to ask you 

again —would you say these  chan ges made  it a dif ferent  engine or 
merely an imp roved vers ion of an e xis ting engine ?

Ad mi ral  L f.e. I would ca ll it an imp roved eng ine  or improvement  on 
an exist ing  engine.

Chairma n McClellan. You don ’t conside r it a new engine even 
tho ugh  it has  a new name  and new num ber?
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Admiral Lee. Yes, sir. I do not consider it a new engine. 
Senator Young. Mr. Chairman, may I ask a question? 
Chairman McClellan. Certainly, Senator.

prototype aircraft

Senator Young. I  would like to ask a question for clarification. You 
spoke, as I recall, of 2 prototype F-17's and then you also spoke of 11 
F-18’s. As I recall, two or  three  would be for prototype purposes and 
test purposes.

Admiral Lee. Senator Young, in almost every development program 
we build a certain number of research and development airc raft , ini ti
ally, to put through the test and evaluation phases of a development. 
I believe the Air Force is p lanning to build research and development 
airc raft  for their  F-16 airc raft.  We priced and plan to build 11 re
search and development ai rcra ft in our F-18 aircraft .

Senator  Young. Would you call all of them prototypes?
Admiral Lee. All in a sense would be prototypes. Tha t is where we 

prove the engine and prove the carrier  suitabi lity and landing charac
teristics, it is where we make sure we know what we are getting before 
going into production.

Senator  Young. How would those differ from the two F -l 7 ’s?
Admiral Lee. We have those now.
Senator  Young. H ow would the 11 differ?
Admiral Lee. The two prototypes are not carrier-suitable planes, 

they don’t have the hooks on them for carrier landing, no provisions 
for catapulting  and do not have the structure for carrier-based opera
tions. The 11 would have all those things built in them.

Chairman McClellan. How then can you call the F -17 a prototype 
if you have to make all those changes? You will have to rebuild the 
plane, it seems to me.

Dr. Currie. To put this in a little  more perspective, in the Air Force 
program it contains 8 more airplanes and in any development pro
gram we need at least 6 to 10 airplanes, or 11 airplanes, to do the 
struc tural  testing, fatigue testing, exhaustive flight testing  before you 
make a production commitment.

Chairman McClellan. I can understand tha t you would need more 
planes. That  is a general practice. I think . As you star t production you 
take two or three and use them as prototypes, the initial  run?

Dr. Currie. Before we tool up and commit to production we build 
research and development models.

Chairman McClellan. Even af ter you get a prototype?
Dr. Currie. Yes, sir.
Chairman McClellan. Why do you need 11 of that nature?
Admiral Lee. In the end we may not build 11 but the Air Force, as 

I said, are buying 8 for their F -16 program.
Chairman McClellan. I understand you need more planes, but I 

don’t understand all of the changes you have to make, now you can 
call it a prototype. It looks like a new plane altogether.

Admiral Lee. The aerodynamics are essentially the same, the fuse
lage is similar  with added strength for carrier use, the tail  is the same, 
the engine core is the same, we think we can get a lot out of the two 
prototypes.
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“paper airplane’' designs

Senator Young. I think you said the Navy had two or three planes 
started out as paper planes r ather than a prototype. Can you clarify 
tha t ?

Admiral Lee. My statement was that  in all of our airplanes, such as 
the S-3 and F-14, we go to industry with our requirements, they 
come in with their  engineering designs, which is what I)r. Currie 
called paper airplanes. We evaluate the engineering designs, as we 
did for the F-14 and S-3, and select a winner. So this is really the 
first time in a number of years that  we have had prototypes which 
have flown before we got into the engineering design proposals in a 
competition.

Senator H ruska. I s the F-16 a paper plane at this stage ?
Admiral Lee. No, sir, there were two prototypes of the F-16 which 

are now in being, I guess, at Edwards Air Force Base.
Senator Hruska. You just told us F-18 is a paper  plane. If  the 

F-16 got to the stage of a paper plane and, if so, when and where did 
it graduate from the paper plane?

Admiral Lee. The F-16 was a prototype program. By that I mean 
General Dynamics built two prototype a irplanes which the Air Force 
tested. In addition, General Dynamics came in with a proposal which 
could be called a paper  plane, and this proposal was what competed 
against the F-17 proposal and the F-16 won. The F-16 was similar to 
the prototype.

General E vans. The change from the YF-16 to the production ver
sion of the F-16 is very small. The prototype more represents the end 
items in the F-16 than does the change between the 17 prototype and 
the 18. Nonetheless, i t is also a derivative of the prototype.

CHANGES IN  ENGINE DESIGN

Senator Hruska. Mr. Chairman, would it be in order to ask the 
witness—he has now described four principal changes and other 
changes and so on. Would it be in order to ask what about the expected 
fruits  of those changes, how will tha t generate better performance or 
more thrust or more power? What  changes have been wrought by 
these changes ?

Admiral Lee. T wo principal changes-----
Chairman McClellan. You are speaking of the engine, Senator?
Senator H ruska. Yes, the engine.
Admiral Lee. Two or three principal changes. In the first place, we 

got more thrust.
Senator Hruska. How much more?
Admiral Lee. I could give you a chart. I can describe you a couple 

of points. We can provide for the record some curves but I will de
scribe a couple of points.

The or iginal engine at sea level had a thrust rating of about 10,000 
pounds in intermediate; the modified engine had a thrus t rating of 
about 10,600 pounds a t sea level intermediate . The original engine in 
afterburner had a th rust  rating of 14,900 pounds at sea level and the 
modified engine had a thrust rating of 16,000 pounds at sea level.

So you see these were not major changes or increases in thrus t.
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Now, the major change which Dr. Currie pointed out, about 17 per
cent, took place at [deleted] and I don’t have the specifics of that  
thrust at [deleted] in the J-101 versus what it is in the modified 
engine.

Senator H ruska. You can supply these for  the record.
[The information follows:]
[Deleted.]
Dr. Currie. We talk about these as if they are so-called principal 

changes. Now, we have looked into these engine designs in very grea t 
detail and these changes th at we have talked about are of the magni
tude of about 6 percent. That is the cost of these engines with the 1- 
inch increased fan section with the mixing section and with the slightly 
higher turbine inlet temperature will cost about 6 percent more. This 
is on a piece-part basis so that gives you the  magnitude of the changes 
which are relatively minor; tha t is, compared to designing a new 
engine.

The basis of experience for these is accumulative engine flight test 
in flight of 692 hours as of the middle of J anuary , and a total operat
ing time of this engine on which this design is based of 2,359 hours.

This is a very large amount of experience, a very7 large engineering 
data  base on which this  6 percent change is predicated.

Senator  II ruska. You are ta lking about the F-404?
Dr. Currie. Yes, sir.
Going from the J-101 to the F-404-----

PERCENT AGE DIF FE RE NC E IN  .T - lO l /F -4 0 4

Chairman McClellan. What was the percentage of difference in 
those?

Dr. Currie. Six percent in cost, 6 percent in complexity.
Chairman McClellan. That  figure represents the change from the 

J-101 to the F-404?
Dr. Currie. That  is the change I am talk ing about, about 6 percent 

in complexity, 6 percent in cost, and for that  you get the increased 
thrust that  Admiral Lee mentioned, about a 17 percent increase in 
thru st and much better fuel consumption characteristics, much lower 
consumption of jet fuel. That is what you get for it.

Chairman McClellan. One thing that  has concerned us so much is 
tha t it is called a new engine; you have given it a new name.

Dr. Currie. I think that was very unfortunate.
Chairman McClellan. It sounds as though you are going out to 

develop a new engine.
Dr. Currie. I will have to take responsibility for injecting this 

confusion. GE renamed their engine and I allowed the name of the 
17 to go from the F-17 to the F-18 thinking  it would clarify  the issue 
rather than confuse it, which was a mistake.

Chairman McClellan. I am not tr ying to blame anylxxly. I am say
ing if there is only 6 percent change, it seems to me it would be re
garded as an improved J-101 instead of a new F-404.

Dr. Currie. Exactly,  and that  is what we should have called it. 
Many of  our engines are improved to a far  greater extent than  these 
small changes.
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Ch air man  McClellan . Tha t is wh at I don’t understand, as a lay
man. I th ink man y oth ers  wi ll also hav e difficulty un de rst an din g it. It  
makes it ap pe ar  t hat  you are tryi ng  to  get  a whole new engine.

Dr . Currie. Whic h is not the  case.
Ch air ma n McClellan. Also, when it  a ppears th at  it  is a new en gine , 

it is di stu rb ing th at  you do not have a pro totype. That  you have  not 
test ed the  eng ine.

Dr . C urrie. I can underst and t ha t.
Ch air ma n McClellan . In iti al ly , it seems th at  you had com pletely  

dis reg ard ed the ins tructions of  the  Congres s, th at  you had gone  y our 
own way instead  o f working w ith in the  g uidelin es set by Congress.

Dr . Currie. I  hope we have clea red  up ou r self -imposed confusion.
Ch airma n McClellan . W e have made a lit tle  prog ress . Let ’s hope  

we don’t run into  som eth ing  else now. I have lea rned to hav e some 
reservatio ns con cerning D OD reques ts. For  instan ce, Secre tary Scliles- 
ing er called me in Ja nu ar y and  h ad  to  h ave  a decision at  once because 
the  Eu rop ean  cou ntr ies  were goi ng to make a decision in the  nex t 2 
or 3 days as to which ai rc ra ft  the y were going  to buy. That  was in 
Ja nu ar y and they  haven’t m ade the  dec ision ye t, ha ve they ?

Dr . C urrie. No, sir.
SUBCOM MITTEE  RECESS

Ch airma n McClellan. We will  recess now and  resume at  2 o’clock 
in room 126 in the  C api tol .

[W her eup on, a t 12 :15 p.m., th e subcomm ittee  was recessed, to reco n
vene at  2 p.m . the same day  in room 126, the  C apito l.]
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L IG H T W E IG H T  F IG H T E R  A IR C RA FT PR OG RA M

D epar me nt  of th e Navy

STA TEM EN T OF V IC E A D M IR A L  W . D. HOUSE R, USN , D EPU T Y  C H IE F  
OF  N A V A L O PERA TIO N S (A IR  W A R F A R E )

NA VY  FIG HTER PROGRAM

Ch air man  McClellan. The subcommit tee will come to  ord er,  please.
Any fu rthe r questions befo re we tu rn  to the  rep res entat ive  of  the  

Navy, Ad mira l House r ?
All  r ight , A dm ira l, you may proceed.
Ad mi ral  H ouser. M r. Ch air man , mem bers  o f the committ ee, it  is a 

privile ge to  be pre sen t th is aft ern oon to  discuss the  Na vy 's fighte r 
pro gra m.  The mainte nan ce of  an ade quate  fig hte r force is pre sen tly  
the  most pre ssing  tact ica l ai r pro blem in the De pa rtm en t of  the Navy . 
The Navy is in the  process of  ph as ing down to 12 ca rr ie r ai r wings 
with 24 fighter  squad rons. The Ma rine Cor ps is m aintaining  12 fighter 
squ adrons  to su pp or t three  act ive  wings. Ad di tio na lly , there  are fou r 
Nav y and  two Ma rine  Corps  rese rve fighte r squadro ns.

In  Au gu st 1974 the  Se creta ry  of  Defe nse establ ished a force level 
of  18 F- 14 A squ adrons fo r the De pa rtm en t of  t he  Nav y and has  ap 
proved  pla ns  fo r the  pro curement  of a to tal  of  390 F- 14 A’s. W ith in  
th is tot al the  Nav y would  org ani ze and ope rate 14 squ adron s and the 
Ma rine Corps  four  squad rons. The rem ain der o f the fighte r squa drons 
will be composed of the  old er F-4 B  and F -4 J  m odels  th ro ug h the use 
of a majo r serv ice life  exte nsion pro gra m which will ad d 6 to  8 y ear s 
of ad dit ion al service life  to  each  ai rc ra ft . W ith  th is combined pro
gram.  a pro jec ted  sh or tfa ll of about 45 fighte rs will occur in 1980 and  
th is sh or tfa ll will increase to 75 by  1981. In iti al  del ive ries  t o the  fleet 
of the  Naval  Air  Combat Fig ht er  (N ACF)  wou ld beg in in 1981 and  
st ar t to reduce thi s defic it.

Th e Na vy ’s f igh ter  p rogra m was on tra ck  u nti l 1971 when the  exis t
ing  pla n to buy  an all F- 14  force was change d by then De pu ty Sec re
ta ry  o f Defense  Pa ck ard.  He lim ited the app rov ed bu y to 313 F- 14 A’s 
which was then  in the  5 ye ar  defense pla n (F Y D P ),  bu t did  n ot for e
close f utur e pro curement . Subsequen t finan cial  difficulties in the  mul ti
year  fixed-pr ice con trac t wi th the  prime  contr ac tor resulte d in a lim i
tat ion in pro cur ement  rat e to  50 pe r year,  whereas a ra te  o f up to 96 
pe r year ha d been planned.  Th us  by the  end of  fiscal ye ar  1975 only  
234 F- 14 ’s ha d been ordered.

In  1973 De pu ty Secre tary of  Defense  Clemen ts prop osed a pr oto
typ e flyoff program  between a low er cost version of the  F- 14  and a 

(35)
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Naval  version o f th e F-15 . Congress rejected th is  pro posal as be ing  too 
expensive and  not  worthwhile.  Navy  Fig ht er  s tud y IV  was org anized  
to invest iga te and  compare  F -14 va ria nts , Nav al ve rsions o f the F-15 , 
and a new lig ht er  weight  fighte r to  comp lement the  F- 14 ’s then 
pla nned f or  pr ocu rem ent . Subsequen tly in A pr il 1974 the  Navy recom
mended an imp roved version of the  F- 14  wi thout the  P hoenix missile , 
bu t with  the  capabi lity to incorp ora te it. Th is reco mmendation was 
not  appro ved  by the  Secre tar y of Defense, bu t an add itio nal proposa l 
by the Nav y was accepted . Th is proposal was to  inv est iga te a lig hter  
weig ht, lower cost, multim ission ai rc ra ft  which could serve as a fighte r 
to repl ace cer tain F -4 ’s and a lso even tua lly  replace  A -7 ’s in the  a tta ck  
mission. A presol ici tat ion  notice  was issued in J un e 1974 and responses 
were received in Ju ly . I t was also des ired  th at  a version of th is  a ir 
plane be capable  of V /S TO L opera tions fo r use on oth er than  large 
carrie rs.  Th is multim ission airpla ne , the  V /F A X , was termi na ted  by 
Congress in 1974 when  the  Navy was direct ed to invest iga te only 
Nava l vers ions  of the  lightw eig ht fighte r pro totypes,  the  Y F-l fi  and 
YF -17 .

In  Sep tem ber  1974 the Congress ap pr op riated  $20 mill ion for  an 
NA CF . The conferen ce report  support ed  the  need for  a lower cost 
alt erna tiv e figh ter  to complement the  F- 14 A and replace the  F- 4 and  
A-7  ai rc ra ft.  It  was also directed  th at  dev elopment  of th is ai rc ra ft  
make  max imum use of the  Ai r Force lig htweigh t fighte r techn olog y 
and har dw are . The conherence rep ort  add ed th at  ad ap tat ion of tlie 
selected Air Force Com bat Fi gh te r (A CF)  to lie capable  of ca rri er  
opera tions is a pre req uis ite  f or the  use o f th e fund s p rov ided. Since  the 
developmen t was in iti ated  in October 1974, only  short ly af te r the  Air 
Force had issued its request for  proposals  fo r the AC F. requests  were 
issued  by the  Nav y throu gh  the, Air For ce for  nav al der iva tives of 
both ai rc ra ft.  Th is inf orma tio n and subsequen t progress on the  selec
tion of an NA CF  has been the  subject of  an exchang e of corre spond
ence between cong ressiona l comm ittees  of  Congres s and  the  Dep ar t
men t of Defense from  October 1974 th roug h Ma rch  1975.

In  selecting an NA CF , the  Navy needed an ai rc ra ft  which  would 
sa tis fy  the fo llowing: Capab le of  ca rr ie r op era tio ns ; able to fight on 
fav ora ble  terms  with pro jec ted  th reat  ai rc ra ft  of  the  1980's; serve as 
a complement to ex ist ing  F-14  a ir c ra ft ; have  low er procurement  and  
op erat ing costs than  the  F- 14 ; and , th roug h mu ltir ole  employme nt 
pe rm it a redu ctio n in ai rc ra ft  types. Th is la tter  would  be possib le 
th roug h use in a l ight  att ack role and  in reconnaissance missions .

REDUCTION IN TYPES OF AIRCRAFT

Ch air ma n McCleli-xn. One of the  objectives we have  been dis 
cussing , is t ha t it would permit a reduct ion  in ai rc ra ft  types.

Ad mi ral  H ouser. Yes, sir.  Th at  was the  objective before we go t to 
the derivative  stage. The objective for  the  next plane we bu ilt,  was 
th at it would  be capable  of doing more than  one th ing so we could 
reduce typ es of  ai rc ra ft.  Th is was in the  air plan e that  the Congres s 
cancelled in 1974.

Ch airma n McClellan. This one has  al rea dy  been  cancelled out ?
Ad mi ral  H ouser. W e had an air plane in 1974 and requested fun ds 

to look for a new airpla ne . Congress  ter mina ted  th at , and instead  
direct ed us to use the  ligh tweig ht figh ter  proto typ es.
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Chairman McClellan. You wanted then to go af ter a new plane?
Admiral Houser. Exactly.
Chairman McClellan. You wanted one not associated wdth the 

Air Force plane?
Admiral Houser. I would say tha t we hadn’t looked at that.  We 

were looking for a naval a irplane and we knew these others were land 
based prototype fighters.

Chairman McClellan. The Congress wanted you to work with the 
Air Force to see if possibly a derivative of the Air  Force selection 
could be used for the Navy mission.

Admiral Houser. With very specific language they said that. 

F - 1 8 / F - 1 4  COMPA RISO NS

Senator Young. What is the speed and altitude capability of the
F—18 ?

Admiral Houser. The maximum speed is estimated to be about 
mach [deleted] combat ceiling about [deleted] feet in afterburner.

Senator Young. H ow does that compare with the F-14?
Admiral Houser. It is slower than the F-14. The altitude  is about 

3,000 feet greater .
Senator -Young. I s that  fast enough?
Admiral Houser. For  the way this plane is envisioned, it would be 

fast enough. The maximum speed of the plane is not entirely usable. 
It means you have a clean design and powerful enough engine to  get 
you there, but when in a fight you can’t achieve it, because it takes so 
much time and fuel to reach it.

Senator Young. What is the speed of the F-14?
Admiral Houser. A little  greater than the F-18.
As a fighter, the NACF would be armed with two Sidewinders 

and two Sparrow missiles plus a cannon. Its  rad ar would have a detec
tion range of  about | deleted] NM. Gross weight for take off would be 
about 34,000 pounds. Almost all specifications of the F-18, the pro
posed NACF, meet or exceed the published requirements. Noteworthy 
are specific excess power available, sustained high G buffet-free ma
neuvering, struc tural  G limits and lower maintenance personnel re
quirements. Carrier landing  speed is acceptable, but slightly higher 
than desired, and this will be given special a ttention  during develop
ment.

ADAPT ABILITY OF F -1 8  TO CARRIER USE

In an effort to reduce different types of airc raft aboard carriers, 
we are proposing a basic aircraft capable of multiple missions. In  view 
of the critical fighter shortage, it is necessary to pursue the fighter 
replacement configuration first. Subsequently, we expect to develop an 
attack version of the V-18 to phase into the fleet after 1985. The use of 
the F-18 in a reconnaissance role is also contemplated. The attack con
figuration would have overall capabilities equal to or exceeding the 
A-7E.

Chairman McClellan. You say the carrier landing  speed of the 
F-18 is unacceptable?
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Admiral Houser. It is acceptable.
( ’hairman McClellan. But slightly h igher than desired?
Admiral Houser. Yes, sir.
Chairman McClellan. This morning you were critical of the F-16 

because of certain flaps on it that are designed to ease the landings. 
Will you have to resold to these flaps on the F-18?

Admiral Houser. Xo, sir, the engineers believe they can reduce this 
landing speed somewhat just by fine tuning of  the design during this 
engineering period without adding the types of mechanisms tha t were 
described this morning, the angle of attack limiter, the double flaps, 
and others.

Chairman McClellan. Admiral, if you had to make a decision on 
this plane in its present condition, with respect to its landing capa
bilities, and its general performance, would you accept or reject it?

Admiral H ouser. We can accept it.
Chairman McClellan. Even as it is now ?
Admiral H ouser. Yes, sir.
Chairman McClellan. But you hope to make improvements?
Admiral Houser. The airplane lands slower than some of the planes 

we have on board our car riers now so it will not be the swiftest of the 
lot. Our desire is to reduce the landing speed in some of (he designs. 
We have done that in others and it has been most fruitful.

Chairman McClellan. But it is within an acceptable range.
Admiral Houser. Yes, sir, but it is higher than we had asked for.
In comparing the F-18 with the F-14A, the F-14A has higher 

maximum speed, [deleted] longer rad ar detection range [deleted] and 
the ability to track 24 targets at one time, higher fighter escort radius 
[deleted] increased missile capability [deleted] and lower carrier 
landing speed [deleted] knots vs. [deleted] knots.

CAPA BIL IT IE S OF  F - 1 4

Chairman McClellan. Is the F-14 a better plane than the F-18?
Admiral Houser. The rest of my paragraph will point out the high

lights  of the other one.
The F-14 is a better plane overall than the one we are going to get 

but it is also more costly.
As Dr. Currie mentioned this morning, the idea was to get com

plementary airplanes.
Chairman McClellan. You will retain the F-14?
Admiral Houser. Yes, sir ; and these will be complementary to it.
Chairman McClellan. How many F-14 ’s do we have in stock?
Admiral Houser. We have ordered 234 and about 134 have been 

delivered.
Chairman McClellan. How far  does tha t go toward  achieving the 

goal ?
Admiral H ouser. 390 airplanes have been approved.
Chairman McClellan. How many F-18’s do you want?
Admiral Houser. Over the next 15 years through the 1980’s about 

800 production models, sir.
Chairman McClellan. I t seems to me that  i f the F -18 is an inferior 

plane to the F-14, tha t is, in ferior in overall performance, you may 
be investing too heavily in the numbers of this plane.
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F—18 REPLACEMENT OF A-7 E

Admiral Houser. We plan to use some of these planes for the 
attack missions in which it would be superior to the attack plane it  is 
replacing.

Chairman McClellan. Superior to the F-14 in an attack  mission?
Admiral Houser. No, sir ; superior to the attack  plane it is replacing.
Chairman McClellan. It  will replace an attack plane. What  is 

that?
Admiral Houser. The A-7E . But this would not be until about 

[deleted.]
Chairman McClellan. Ultimately you are getting this l arger num

ber with the view of replacing this-other plane ?
Admiral Houser. Yes, sir.
Chairman McClellan. As compared to that plane, is th is a much 

better plane ?
Admiral Houser. Yes, sir. I have it here in my statements, the d if

ference between them, and both have advantages and disadvantages 
but for the future  this plane will be a better at tack airplane.

Chairman McClellan. All right , go ahead.
F -1 8 /F -1 4 A  COMPARISONS

Admiral Houser. The F-18 exceeds the F-14A in maximum struc
tural “G" limit [deleted] faster  acceleration [deleted] and smaller 
size. In a summary comparison then the F-14A is overall a superior 
fighter because of its two-man crew, more capable and versatile 
avionics system, and wider selection of weapons. The F -18 is smaller, 
should excel in aeronautical agility and thus in individual air combat. 
The F-18 should provide an excellent lower cost complement to the 
F-14A.

Fighter performance of the F-18 substant ially exceeds that of pres
ent Soviet fighter aircr aft, [deleted] and is expected to meet the pro
jected threat of the 1980s.

Concerning costs, fu rthe r study will lie required to define the exact 
configurations and cost. However, the evaluation thus far  indicates 
that  a procurement of 800 production airc raft  would result in an ap
proximate average recurring flyaway unit cost of $5.8 million in fiscal 
year 1975 dollars. Our estimate for R.D.T. & E. is $1.43 billion of 
which $300 million is for the F—404 engine development. O f the re
maining $1.13 billion, $765 million is for the airframe and avionics 
development, $7 million for Government furnished equipment. The 
remaining $358 million is for test and evaluation, management and 
support. These would lie considered as estimates for the upper  limits 
of tne  program. During  the next several months, these estimates will 
be refined and there is a high p robabil ity that they will lie reduced.

A direct comparison of costs between the F-14A and F-18 is dif
ficult to make because of the different sta tus of the two a ircra ft. In the 
case of the F-14A, all the R. & I), and much support equipment has 
been procured and installed. No funds have been expended for these 
items fo r the F-18. The F-14A procured at the currently authorized
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rate of  six per month has a flyaway cost about twice that estimated for 
the F-18  at the planned rate of nine per month. Operat ing costs of 
the F-18 are estimated to be 60 to 65 percent of those for the F-14A.

Chairman McClellan. Do you mean this new plane has only 65 per
cent of the performance of  the F-14A? Is that  what you are saying?

Admiral Houser. No, sir;  this is in the operating cost, not the 
performance.

Chairman McClellan. The cost of operating it will be about 65 per
cent of what it  takes for the  F-14?

Admiral Houser. Yes, s ir; it takes fewer people and less fuel.
COST SAVINGS W IT H F -1 8  PROGRAM

Chairman McClellan. Admiral Lee, you point out savings result
ing from procurement of the F-18 rather than F-14 for the Navy 
fighter force. By the same token, the F-18’s which replace the Navy 
attack aircraft, the A-7, A-4, and A-6, are more costly than the re
placed aircra ft. What numbers of attack airc raft will be replaced? 
What will the difference in cost be to replace the attack airc raft  with 
F-18’s rathe r than, say, A-7E ’s?

Admiral Lee. I t is programed that  the F-18 will replace only the 
A-7’s, not the A-4’s or A-6’s. The inventory objective for A-7’s is 
about 491 aircra ft. The flyaway unit cost, in fiscal year 1975 dollars, 
of the A-7E is $4.5 million, compared to the recurr ing flyaway unit 
cost of $5.8 million for the F-18. However, the A -7E cost figure does 
not include the funds which would be required to develop an A-7E 
replacement in the f deleted].

F -1 4  EN GINE  CAPABIL ITIE S

Chairman McClellan. Doesn’t the F -14 have two engines?
Admiral Houser. Yes, and is a two-place plane. This has one engine 

and is a one-place plane.
Mr. Chairman, in announcing the selection of the  successful NACF 

contractor, we concluded an intensive competition between two teams 
of leading aerospace manufacturers,  LTV/General Dynamics and 
McDonnell-Douglas/Northrop. The various designs proposed bv these 
firms made use of engines by Prat t-Whitney and General Electric.

Detailed performance, cost, and technical evaluations were con
ducted by Navy and civilian technical personnel, including a review 
of performance of the competing contractors. Following this analysis, 
the source selection author ity. Admiral Michaelis, Chief of Naval 
Material, selected McDonnell-Douglas/Northrop  and General Elec
tric  as the winners of the competition to develop the Navy’s new a ir 
combat fighter. to be designated the F-18.

As required by the Navy’s proposal instructions, the McDonnell- 
Douglas/Northrop F-18 is a derivative of the YF-17, North rop’s 
entry in the U SAF  ai r combat fighter—ACF—competition. Although 
the F-18 and YF-17 designs differ in many respects, the F-18 in
corporates much of the technology and hardware developed and dem
onstrated during  the USAF lightweight fighter prototype competi
tion. Cost data from the YF-17 prototypes provides confidence that 
the F-18 can be developed and produced at the calculated prices.
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Tha t completes my sta tem ent, sir.
Ch air ma n McClellan . Y ou s ay in yo ur  su mm atio n, “A lth ough  the  

F-18  and the  YF- 17  in design dif fer  in many respects , the F- 18  in 
cor porates much of  t he technology  and ha rdware deve loped and dem 
onstr ate d du ring  the  USA F lig htwe igh t tig hter proto typ e 
comp eti tion.’’

Tha t is th e com pet ition you speak of between No rth rop an d Gen era l 
Dynamics?

Ad mi ral  H ouser. Yes, sir , exac tly.

NEW  PLA N E ST AT US  OF F - l  8

Ch air ma n McClellan . Th is sta tem ent is one th at  will  eve ntu ally 
lead to trouble.  It  is an adm ission to some extent  th at  the  F- 18  is a 
new plane,  not  one  consid ered  in the  competit ion .

Al tho ugh the F-18 , and the  YF- 17  des igns  d iffe r in many respects. 
Th at  o pens the doo r a gain .

Now let me ask  you this . Suppo se we s imply  s ta rted  anew and said  
we need a new plane fo r th is Nav y mission. How long wou ld it  take 
to send out pro posal s to the  ai rc ra ft  industr ies  to give  them all an 
op po rtu ni ty  to  com pete for  th is contr ac t?

Ad mi ral  H ouser. Abo ut 6 months, sir.
Ch air ma n McClellan . W ou ldn ’t it tak e more than  t hat  in or de r to 

get designs  a nd so forth ?
Ad mi ral  H ouser. Well, sir,  we star ted ou t with a preso lic ita tio n 

notice in  1974. Th e ge nera l o utl ine  of  what  we wan ted ha d a lre ad y been 
pub lish ed to ind us try . They had come in with responses to thi s. The  
contr act ors  pro bab ly would tak e those basic  des igns  and refine them  
into engin eerin g proposals.

We had  made an estimate abo ut 1 year  ago, or  last sum mer it  was, 
th at  we would get  a response back  about th is time of  ye ar  to some 
sol ici tat ion s th at  were go ing  out in October. So th is was abo ut a 6 to 8 
month  per iod .

SHORTA GE  OF FIG H TE R  AIRC RA FT

Ch air ma n McClellan . W ould th at delay be o f serious  consequence 
in ge tting  th is pro gra m un de r way , and ge tti ng  the ul tim ate del ive ry 
of  t he  planes?

Ad mi ral  H ouser. It would be a serious  consequence to the  ex ten t 
we have  a serious  sho rtage of  fig hte r pla nes alr eady  whi ch would be
come more serious  in the  event of  fu rther  delay . Pe rhap s some of the  
delay could be made up by pu tt in g money in at a fa ster  ra te  bu t the  
consequence would  be a g reat er  short age of  fighter  pla nes  in  the fu ture  
aro und 1980 or  1981.

Ch airma n McClellan . I don’t w ant to  hea r l ater  th at  we cou ld have 
found a be tte r plane fo r th is mission, or  t ha t we could hav e bu ilt  th is 
one at less cost. T wan t to be sure th at  fu rthe r soli cit ation  o f th e indu s
tri es  would not be beneficial.

Admiral  H ouser. Th is point was a rgu ed  at some leng th last  summ er, 
Mr. Ch air ma n, th at  the  Navy had tri ed  to go ou t to indu str y fo r an 
industr yw ide  com pet ition. It  was the Congres s th at  told  us not to do 
that  and  told us to use the  lig htwe igh t fighte r proto typ es  as the basis 
fo r the nex t Navy airpla ne .



42

Chairman McClellan. That is true.
Admiral Houser. Yes, sir.

INDEPF.NDENT PR<ICUREMENT

Chairman McClellan. That was your desire at all times, wasn’t it— 
to go out to the industry independent of the Air Force procurement?

Admiral H ouser. That was our hope in the beginning.
Chairman McClellan. You were not permitted to do that?
Admiral Houser. By the Appropriations Act of fiscal year 1975.
Chairman McClellan. All right.
Now, I  expect someone will say th is is jus t another ruse to get back 

to what you wanted in the first place. We had tha t argument on the 
old TF X; they said Grumman didn’t try. They wanted to get back and 
do it with an independent plane of their own.

Ho you expect we will be confronted with that  sort of logic in this 
situation?

Admiral Houser. T would expect, as in all cases of competition, the 
losers will not take it very gracefully.

Chairman McClellan. Do you have tha t experience often in the 
milita ry ?

Admiral Houser. We talk  to a lot of losers because for every winner 
there has to he a lot of losers in a competitive sense.

As Admiral Lee and Dr. Currie stated this morning, the initial 
results of the first evaluations were that  the performance of the air 
plane would be satisfactory. The fact we got a satisfactory design 
means somebody went to work very di ligently, and it was not a ques
tion of sending it in pro form a; there  was a great deal of effort and 
much technical expertise provided in the programs.

Chairman McClellan. As I  ask these questions I  hope no one gets 
the erroneous impression that I am partial to General Dynamics. I 
don’t think mv past record would warrant  t ha t kind of assumption.

On the other hand, T think T can say, without any equivocation or 
reservation, T have no prejudice toward General Dynamics. All T am 
concerned with is getting the facts and making a record tha t will help 
us—the members of this committee, as well as the Congress—to make 
an evaluation.

Senator Youno. You were righ t all along.

NAVY USE OF AIR FORCE PLANE WITH MODIFICATIONS

Chairman McClellan. I was right on one thing. You can’t tell 
engineers they have to take certain materials and parts and build two 
different planes out of it. I don’t th ink it can be done. You have some
what the same problem here. We were try ing  to require you to take 
the prototype tha t was selected by the Air  Force and get a derivative 
plane to suit  Navy purposes. That  was to some extent trying to require 
you to observe commonality so fa r as you could. Tha t was not my idea, 
to say you have got to  take the A ir Force plane and use it as it is with 
all the commonality of parts to build yours.

But I thought then, and I think now, t hat  there  is too much diver 
sity. If  the services would work together more closely than they have 
in the past, you could often come up with a prototype with proper 
modifications tha t would serve the interests o f both services.
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Admiral H ouser. You are right,  Mr. Chairman.
Chairman McClellan. Perhaps my view will prove to be a minority 

one, but I would not go so far  as to say you have to accept the  Air 
Force prototype. I don’t mean tha t. But  I do think in view of what 
the Congress has said to you in the past, it is a justification for what' 
you are recommending. I think the burden is on you to do that .

Admiral Houser. In tha t regard I would say the evidence is that  
the Navy has made an effort not only to comply, but to get an air 
plane that meets its requirements. Most of the wise heads in Wash
ington who have experience I think fully expected the Navy to turn  
down both designs because they were prototype land based fighters.

I personally would not, and I know Admiral Lee wouldn’t have 
selected the airplane had it not met the  requirements except for the 
few things I mentioned. He will discuss the others la ter. The airplane 
met the requirements set out for it and it was only through the hard 
work between the Naval Air Systems Command and the designers 
tha t we got the plane we did. We could not simply put a hook on 
either land based plane and call it a Navy fighter.

Chairman McClellan. I want the facts in this record to be a ref
utation of anv charges that may be brought against your decision 
to go with the F-18. So I think you have the opportunity here to s tate 
everything that  you want to have considered and you think appro
priate to be considered to sustain the action you have taken.

Senator, any questions?
Senator Young. Yes, Mr. Chairman.

RAD AR AND M IS SIL E CA PA BI LI TY  CO MPA RISO N OF  F -1 8 /F -1 4

How will the radar and missile capability of the F-18 compare with 
theF-1 4?

Admiral Houser. The radar will be less sophisticated. It  will be 
shorter ranged and will not have some of the sophistication, such as 
the multiple tracking of  24 targets and the multiple scanning of the 
F-14. The airplane will be operated by one person, which means the 
rada r will be simpler than that of the F-14A. It  is a complement to 
the F-14 A and not a replacement.

Senator Young. Does the F-18 have an all-weather and air-to- 
ground capability?

Admiral Houser. The F-18 will have an all-weather air-to-air 
missile. In the later configuration it will have probably limited all- 
weather air-to-ground.

D IF FE REN T VE RS IONS  OF  F - l  8

Senator Young. Will the F-18 be built in different versions? 
Admiral Houser. Yes; the fighter version would lx* one, the attack 

version would be two, and the reconnaissance another. The reason is 
that  to build one plane with the total capabilities of all three would 
burden that  plane both in operation and performance. The fighter 
would not necessarily need all of the a ttack capabilities that the attack 
version would.

Similar ly the attack  version should not be burdened by some of the 
fighter avionics and weapons. I f we have the basic a irplane and the
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engine, this combination is capable of perform ing the missions we set 
out for it. We think we can put the equipments in the plane to do the 
missions.

Senator Hruska. I would like to direct your attention to the lan
guage in the Conference Report at page 27. It was discussed this morn
ing: “Fu ture  funding," down at the fifth line from the bottom on page 
27, “Future  funding is to be contingent on the capabil ity of the Navy 
to produce a derivative of the selected Air Force a ir combat design."

It  was testified this morning, I believe, that it was found in due time 
tha t the Navv did not have that capability to which reference is made.

Now, implied in the report language, as I read it, is that i f capability 
was found to be lacking, you were not to stop and just  let the world go 
bv, you were presumed to do, that is it was expected that you would do 
exactly what you did do, to wit, you informed the committees of the 
Congress of the stalemate and then you outlined in correspondence 
the le tter of March 7 by Mr. Clements to the chairman of the Commit
tee on Appropriations  what you proposed to do. Am I correct?

Admiral Houser. Ent irely, sir. I have a copy of th at letter before 
me. Shall I read the pert inent sections?

Senator Hruska. Yes.
Admiral Houser. Mr. Clements’ letter of March 7, some 2 months 

afte r the Air  Force selection was announced to you, Senator  McClel
lan : “In view of the  considerable investment already made toward the 
design of derivative airc raft by the two contractors, we have instructed 
the Navy to complete its evaluation of both firms’ proposals in a fully 
competitive atmosphere.”

Senator Hruska. May I suggest this letter  and the two replies be 
inserted in the record ?

Chairman McClellan. Of course. You were quoting from the letter 
from the Deputy Secretary of Defense ?

Admiral Houser. Yes, sir, March 7,1975.
Senator H ruska. It  was the last sentence-----

COM M U NIC ATI ONS

Chairman McClellan. Tha t letter  from the Deputy Secretary of 
March 7, 1975, together with the letter of March 13 from Chairman 
Mahon, Deputy Secretary of Defense, and likewise my letter of March 
17, 1975, to the Secretary of Defense may be inserted in the record at 
this point.

Senator Hruska. Also the letter of May 2, 1975, to the Appropr ia
tions Committee from Deputy Secretary Clements advising of the 
decision.

Chairman McClellan. Yes, that  letter is included with the others.
[The letters follo w:]

T he  Deput y Secretary of Def en se ,
Washington, D.C.

Ho n. J oh n L. McClellan ,
Chairman, Committee on Appropriations,
U.8. Senate, Washington, D.C.

Dear Mr. Chairman : I am writ ing to inform you of the cur ren t sta tus  of the 
Navy’s evaluation of proposals  for its  Air Combat Fighter (NACF). Pursuant  
to your let ter  of November 21, 1974 approxim ately  $12,000,000 of the $20,000,000 
appropr iated  for this effort was applied toward the development of derivative  
NACF designs by both of the original Air Force ACF competitors. At th e time of
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the Air Force ACF selection las t month the Navy's own evalu ation  was still  in 
its  early  stages In view of the considerab le inves tment already  made tow ard 
the design of der iva tive  ai rcraft by the two contrac tors , we have inst ruc ted  the 
Navy to complete its evalu ation  of both firms’ proposals in a fully competi tive 
atmosph ere.

The Navy expects  to present the resu lts of its eval uatio n in early May. If 
none of the proposed designs can satisfy the solic itatio n cri ter ia we will termi
nate the present competit ion and perform  furth er  tra de  off anal ysis  of sta ted  
requi rements in an atte mp t to meet the desired  goal of a lower cost alt ern ative 
fighter-at tack  ai rcraft for Navy use. If any or all of the derivati ve designs  are  
acceptable the Navy will lik ewise recommend its  choice.

Should an accep table design be found it will be necessary to use the  rem aind er 
of the present app ropr iation to contract with the selected firm to refine its  de
sign and sust ain its engineering effort pending forma l progra m appro val to und er
tak e full scale development  in FY 1976. I believe this is a prud ent course of a ction 
whichever firm is selected and I would appr ecia te your concurrence. We will 
also advise you should the evalu ation  disclose a  need to revise our cur ren t budget 
figure for this air craf t in light  of the considerable redire ction  which has  over
take n its  original submission.

Sincerely,
W. P. Clement, Jr.

Congress of the  United States,
House of Representatives, 
Committee on Appropriations, 

Wash ington , D.C., March 13, 1975.
Hon. William P. Clements, Jr.,
Deputy Secre tary of Defense,
Washington, D.C.

Dear Mr. Secretary : This  is to acknowledge  your  let ter  of March 7th  with  
rega rd to the plans of the Depar tment of the Navy to eval uate  competi tive de
signs of the Navy’s Air Combat Fighter.

You sta te that  the Navy expects  to complete its evaluati on in early  May and 
that  if an accep table design is found, the Navy will use the rema inder of the 
present appropr iation, appr oxim ately  $8,000,000, to con trac t with the selected  
firm for design and engineering  effort.

I have no objection  to the approa ch you have  set forth . However, the  Sub
committee on Defense Appropriat ions expects to care fully review the FY 1976 
fundi ng reque sts and I could not comment on possible Committee action on the 
FY 1976 reque st a t t his  time.

Sincerely,
____  George Mahon, Chairman.

Hon. W. P. Clements, J r., 
Deputy Secre tary  of Defense, 
Washington, D.C.

U.S. Senate,
Committee on Appropriations. 

Washington, D.C., March 17, 1975.

Dear Mr. Secretary : This  is in response to your  le tte r of March 7, 1975, con
cernin g the Dep artm ent of the  Navy’s ev alua tion  of the proposal for a N aw  Air 
Combat F ighte r.

_ The Navy plans to complete the  evaluati on with in the  next few weeks and 
eith er term ina te the competit ion or conduct furth er  tradeoff analy sis. If  one 
of the designs is selected. I und erst and  th at  the rem aind er of the  fund s appr o
priate d for the Navy Air Combat Fig hte r study will be used to refine the selected 
design.

The Committee  has no objection to your plans  for expending the amou nt appro
pria ted in fiscal year 1975. I understand th at  you will notify the  Committee of 
<i final selection in May so th at  the Committe e will have the necessary info rma
tion dur ing consi derat ion of the  fiscal vear 1976 request for the N aw  Air 
Combat Fighter.

With kind regards. I am 
Sincerely,

J ohn L. McClellan, Chairman.
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The Deputy Secretary of Defense,
Washington, D.C., Mag 2,1975.

Hon. J ohn L. McClellan,
Chairman, Committee on Appropriations,
U.S. Senate,
Washington, D.C.

Dear Mr. Chairman : By let ter  of March 7, 1975 I advised you of the progress 
being made in the evalu ation  of the Navy Air Combat Fighter and of our inte n
tion, upon the selection of an acceptable derivative , to use the remainder  of the 
present appropr iation to contrac t with the selected firm to refine its design 
and sustain its eng ineering effort.

The Navy has now completed its  evalu ation  and has  selected the McDonnell 
Doug las/Northrop Model 267A air craf t as the  Navy Air Combat Fighte r now 
designated  the F-18. Accordingly, I have authorized the  Navy to ent er into sus
taining effort contracts  with McDonnell Douglas and Genera l Electric , the rela ted 
engine manufactur er, pending Congressional approval to unde rtake full scale 
development in FY 1976.

Sincerely,
W. P. Clements, Jr.

CONTING ENCY IN  CON FERENC E REPORT

Se na tor  H ruska. I  believe these  insert ion s w ill aid you in ach ieving 
the  goal you have  been aim ing  for  this  m orning ; namely,  all  the  fac ts 
so we can review  them  and  decide. Tha t will give  us all the facts.

I have been puzzled and  in fact a lit tle  distu rbed  by the  langua ge 
in th is Conference Report until th is corr espondence came alon g and  i t 
clea red some of the  mis t away in my mind, not final ly, bu t it will be 
helpfu l.

I  th ink the  point should  be borne in min d, the  record  makes the 
point, it  sho uld lie borne in mind here  was a con ting ency expre ssed in 
the conferen ce rep ort ; it  was impossible  to achieve and comply with 
th at contingencv.  The services d id what is refl ected in th is cor respond
ence. They did  th e next best th in g;  the v referre d to the  m atter of pr e
servin g th at  com pet itive at tit ud e and  t he alt erna tiv e, of course, would 
have been to  jus t lay  down your tools or  forget about the  whole th in g 
un til  these  hearings would occur and  then ask for  our ins tructions 
as a resu lt of  the debate a nd  discussions.

Ch air ma n McClellan. W ha t I am wondering  to myself  now is 
wh eth er T sh ould  have  cal led th is committ ee tog eth er and  le t the  H OD  
make  a prese nta tion at th e time of  th e request to proceed. Bu t the re 
are  times when i t j ust  i sn’t possible to do t ha t.

Senator  H ruska. I u nders tan d tha t.
Sena tor  Young. You made  the  rig ht  decision, I believe. I f  the  full 

committ ee ha d met, T th in k they  would have agreed  with it.
Ch air ma n McClellan. I th ink so. b ut aira in in situa tio ns  l ike thi s, 

I  wish I h ad  the  reenforcem cnt of tha t commit tee action.

CONTRACTOR COMPETITIO N

Ad miral  H ouser. Mr.  Chairma n, I might be able to relieve you 
of that  tot al respon sib ilit y. In the  four  a ppear ances  tha t I have made 
on the Hi ll th is year  b efore the  two App ropr ia tio ns  Com mitt ees and 
the two  Arm ed Services Committees th is  sub ject  has  been discussed,  
not  in detail but  the  fac t that com pet ition was goi ng on between the 
two  con tra cto rs—these  were al l th is sp rin g.

Se na tor  H ruska. I have served on th is commit tee a long time , not 
as long  as my colleague . Senator  Young , but  even amo ng your  pred-
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ecessors this program has been going on ami I have yet to see an 
instance when the chairman made a decision where I felt that I would 
second-guess him or there would be grounds for second guessing. They 
are not perfect situations, but sometimes time is of the essence.

Chairman McClellan. We do maintain some check on the pro
ceedings and control over the money.

Senator Young. Mr. Chairman, you maintained more than in 
previous years. You have held hearings tha t we never used to do.

Chairman McClellan. Senator Stevens?
Senator  Stevens. I wasn’t here this morning, I just returned to 

town so I may be redundant.

F -1 4  COSTS IN  19 75  DOLLARS

What is the cost of the F-14  in 1975 dollars?
Admiral Houser. In  fiscal year 1975, the flyaway cost is about $12 

million; the procurement cost, which includes spares and support,  is 
about $14 million. The higher  the rates of production, the lower the 
unit cost.

Senator Stevens. I am not critical of the committee’s procedure 
at all. What  I am interested in is the 16, if I understand it, has a 
flyaway cost of $4.5 million.

You say this was a cost of $5.8 million and the items t ha t you listed 
as the advantages of the 18 seem to be evasive whereas the advantages 
of the  14 seem to be in terms of attack, performance capability , range 
and targeting.

The 18 has a faster acceleration and is a smaller size.
I can’t understand the decision; maybe I  need to be educated as a 

pilot. It  seems to me you have a smaller airplane.
Admiral Houser. I think  when you see the next presentation you 

will understand. The procurement rate is limited and we have been 
told repeatedly to look for a lower cost replacement.

We think we liave come up with a good lower cost supplement or 
complement to the F-14.

COMPARISONS OF F-1 6/F -1 8

Senator Stevens. I t seems we do be tter comparing the 16 and 18, 
not the 14 and 18. W hat are the comparisons between the 16 and 18?

Admiral  Houser. Of course the big difference is that  the 16 won’t 
land on a carrier, so tha t character istic makes it unsuitable. Several 
versions of the F-16  were looked at for Navy use powered by different 
engines and for one reason or another they were not suitable; there
fore the F-18 was selected.

Senator  Stevens. Then why didn’t we go to something else? It  seems 
to me you should have some definition o f what your mission capability 
is that  you want. One of them certainly ought to be detection in this day 
of ground missiles and another ought to be an increased radius in terms 
of vulnerability of the flight. As you reduce your risks, ano ther should 
be an increased capability to car ry your own missiles, yet you are going 
away from that  in terms of your selection here.

Admiral Houser. As to the missiles, we can carry all the missiles 
except the [deleted].

Senator  Stevens. You can carry,  but not the same amount, any
where near the same amount.
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Ad mi ral  H ouser. You can ’t carr y the  same a mount on a sm alle r plane 
as a larger  one. You can get more of these  ai rc ra ft  on a ca rri er  deck. 
You can get abo ut 25 perc ent  more of  the  smaller figh ters  on the  ca r
rie r deck than  the  la rg er  ones. These are  trad eoffs th at  have to be 
looked at. Cost of  procurement , the  cost  of  o per ation, size, and  ma in
tainab ili ty . How man y people it  takes to ma intain  it all are  
conside ratio ns.

One of the  most  a ttr ac tiv e fea tures of the  F- 18  is its ab ili ty to serve  
in more than  one role.  We th ink it will be a lower cost air pla ne  th at  
can serve  in the  thr ee  roles I men tioned, the  figh ter  role, att ack role, 
and  rec onna issance role .

By procuring  th is ai rc ra ft  we will be able to do with  one air plane 
what might take two  or thre e to do. I t  is an importa nt con sidera tion  
when you are  ma intai nin g eigh t to nine  air planes  of differen t typ es 
aboard  diff erent carriers . Th at  is wh at we are  att em pt ing to do, and  
thi s is a goa l of  this ai rpl ane .

Senator  Stevens. I  had  the fee ling wha t we had  done befo re was 
set abo ut to get some efficiencies of  mass pro ductio n back in the  pro
curement business, and  it seems to  me we have  taken a 180’ tu rn  
from  tha t in th is decision.

FIG HTER AIRCRAFT  PRODUCTION

Admiral  H ouser. In  the  case of the  F- 14  vou are en tirely  rig ht . 
Sec retarv  Schle singer  pointed th is out , T th ink , in ea rli er  tes tim ony 
to the  House Arm ed Serv ices Com mitt ee when he was asked about 
keeping  the  procurement  of the  F- 14  at a low level. He rep lied  he 
didn ’t wan t to cause a p roblem in the  e mployment situa tion bv havin g 
lots  of  em ploy men t at one time and  lit tle  e mploymen t at anoth er  time. 
ITe wanted  to level it out .

The second thou gh t was to keep a fighte r line  open so ad dit ion al 
figh ters  could be procured if  there were an emergency, or  t he  planes  
were needed for some o the r reason.

Senator  Stevens. Now, we will have  two p lanes
Ad mi ral  H ouser. Yes, si r.
Senator  Stevens. You are p rocu rin g 800 ?
Ad mi ral  H ouser. Tha t is the  number throug h the 1980’s, yes.
Se na tor  Stevens. A nd the  Air  For ce.  650. T wondered if  it wasn’t 

possib le to  secu re th e resu lts the  C ong ress o rig ina llv  tho ug ht , tha t was 
to have a sing le procurement  concept, and  the  efficiencies o f m ass pro
duc tion  th at  would come about.

Admiral  H ouser. T th ink I  will de fer to  Dr . Cu rri e on th at . He  is 
the  overseer b etween the  sen dees as to why the  pre sen t scheme seems 
to be a b et ter one. I  m entioned why  we cou ld not use t he F-16 .

Dr.  Currie. We  have  studied th is  possibil ity  extens ively since las t 
fall . As m entioned ear lier , it  was impossible to comply wi th the  l ite ral  
direct ion  by Con gress in th is rep or t. We were unab le to a chieve a sa tis 
fac tory ma neuvera bil ity  of  the F- 16  aboard a ca rri er , alt hough we 
studied thr ee  der iva tive s.

We feel we complied with th e sp iri t of  t he congres sional directi ve, 
and  cer tainly  the  dire ctiv e which sta tes  ea rlier  th at  the  deve lopm ent 
of thi s a ircr af t make  maximum use of th e A ir Force lig htweigh t figh t
er and  ai r fighte r combat  tech nology  and hardw are .

Now the Air Force select ion of  the F- 16  is the  best selec tion fo r the 
Air Force. It  is a sma ller , l ig ht er  a irp lan e. It  sha res  co mm ona lity  not  
with  the  Nav y, bu t with  th ei r F-15 . Th at  has  ex ac tly  t he  same 
eng ine as the  F-15 . The log istics sav ings in ach iev ing  th at  com-
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mo nality  were fo und af te r ex tens ive an alysis  in the  D ep ar tm en t o f D e
fense to offset any  art ific ial typ e of  commonal ity th at  one might  drive 
the two services tow ard  in conn ectio n with th is lig htwe ight  fighte r.

So I believe th is  ques tion has been add ressed  resp ons ibly , and in 
dep th.

Se na tor  Stevens. Mr. Ch air ma n, I  don 't wish to  be r ai sin g too much 
objection, bu t I  can’t un de rst and the  decis ion. W ha t it  means is we 
are  goin g away from the  ve ry th in g we a re ur ging  ou r N AT O alli es t o 
go toward;  th at  is, some common denominator as fa r as th is  equip 
ment i s concerned. The 18 is onsh ore  at an Air  Force  base. T hey a re not 
going to be able  to  find th ei r pa rts . They won’t find the  people th at  
know th em. There  is no in ter change  ca pabi lity, and I thou gh t we were  
going tow ard  findin g an ai rc ra ft  th at  could be modif ied to  meet  the  
dua l roles of  the Air  F orce and the  Navy,  and  I th in k th is  decis ion is 
wrong.

T have to tel l you that . I th in k the decision—we should  have gone 
back to the  dr aw ing boa rd,  if  th at  was the  situa tion.

Maybe the tim e frame  as fa r as the  in tern at iona l com pet itio n was 
such  you could n’t wi th the  16. I have been tol d th a t was the case; is 
th at  correct ?

Dr . Currie. Th ere  was th at  c onsid era tion, bu t I  th ink the pr im ary 
one is the  one we men tioned. None  of ou r De partm ent of  Defense  
decisions in the  end were driven  by ex ternal pre ssu res  or  ex ter nal in 
volvement. We  made the  decision we fel t was rig ht  at  the  righ t tim e 
and rig ht  place fo r our own requirements.

R. & D. COSTS OF  F —16

Se na tor  S tevens. W ha t is the  orig in  o f the  s tate ment her e th at  lis ts 
the  R. & I ). costs fo r the 18? W ha t is the  R. & D. cost fo r t he  16?

General  E vans. $496 milli on,  sir.
Se na tor  Stevens. $496 mill ion  ?
General  E vans. Yes. Tha t is in 1975 do llar s.
Sena tor  Stevens. Does th at  com pare wi th th is $1.43 b illi on  fo r the  

18?
Dr . Currie . I t com pares wi th it in a rou gh  typ e of  way. Th e Na vy  

acc oun ting  sys tem pu ts in more  o f its  inte rnal Nav y De pa rtm en t costs 
than  does the  Air  For ce accounting system,  but I th ink it is roughly  
rig ht . You might say  $500 m illion roughly  fo r the  Air Force  dev elop
men t, and abo ut $1 bill ion  fo r the  Navy on an app les  to apple s basis.

Se na tor  Stevens. I  just th ink it is a wrong decis ion, th at  is all.
Th an k you. M r. C hairm an.
Ch air ma n M cClellan. General Ev ans, now we will h ea r you.
Dr . Currie. Excu se me, Mr. Ch air man , as  par t of the  Na vv presen ta

tion we do have a shor t briefing which will  answer  some of th e ques
tion s th at  you rai sed  th is  mornin g.

Ch air man  McClellan. All righ t, we will have the br ief ing  first.
Ad mi ral  Lee. Mr. Ch airma n, a good pa rt  of  th is brie fing , is to give  

you a quick pictu re of our selection, nam ely, the  naval ai r com bat  
figh ter,  th e F-18 . At  least  some pa rts  have  been covered th is mo rning, 
as you will see. I will go quick ly th roug h those parts .

PRO GRAM BA CK GR OU ND

A t the  begin nin g we have a bac kgrou nd fo r the  prog ram whe re we 
review the  gu ida nce we have  rece ived ove r the  las t 2 years.
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PROGRAM BACKGROUND

•  SECDEF MEMO (JUN 73 )
► DIRECTED NAVY TO CONDUCT F-1 4D /F -1 5N/F -4  

PROTOTYPE FLY-OFF

•  SECDEF PDM (AUG 73]
► "  . . . NAVY WILL ACTIVELY PURSUE . . .

A LOWER COST ALTERNATIVE FIGHTER TO THE F-14 . . .”
•  SENATE COM MITTEE ON ARMED SERVICES (SEP 73)

► "THE NAVY SHOULD OBTAIN PROPOSALS FROM INDUSTRY  
ANO EVALUATE THESE PROPOSALS TO DETERMINE IF A 
SMALLER AND PRESUMABLY CHEAPER AIRCRAFT CAN BE 
DESIGNED TO SERVE AS AN AIR-SUPERIORITY FIGHTER TO 
COMPLEMENT THE F-14 .”

•  DDR&E FY -75 RDT&E BUDGET REVIEW GUIDANCE  
(FEB 74 )

►"THE NAVY SHOULD RE-EXAMINE THE BASIC OPERATIONAL  
REQUIREMENTS FOR A LIGHTWEIGHT, LOW COST FIGHTER  
AIRCRAFT WITH THE INTENT OF DETERMINING WHETHER A 
LOWER COST, LESS SOPHISTICATED SYSTEM THAN THAT  
CHARACTERIZED BY THE VFX . . . CAN BE USED TO 
COMPLEMENT THE F-14A ABOARD CARRIERS.”

•  DEPSECDEF TESTIMONY TO SENATE ARMED 
SERVICES COMMITTEE (2 MAY 74)

►"IT APPEARS POSSIBLE THAT A LIGHTER WEIGHT, LESS 
EXPENSIVE, COMBINATION FIGHTER AND ATTACK AIRCRAFT,  
WHICH WE MIGHT CALL "V FA X”  COULD BE DEVELOPED 
WHICH WOULD COMPLIMENT F-14 . . .  AND ALSO PROVIDE 
AN EVENTUAL REPLACEMENT FOR THE A-7 .”
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NAVY COMPARISON STUDIES

We are  goin g t hrou gh  the  p rogram  b ackgrou nd. Th en the th re at  on 
which the  Ch ief  of  Nav al Op era tio ns  based his opera tio na l req uir e
ments. The F- 18  versus requirement s, costs , as we see them,  th re at  
com parison s with the F-18 , the  o pe rat ion al cap abi liti es,  a nd  t hen ou r 
recommended conclusions .

In  Ju ne  1973, the Secre tar y o f Defe nse directed  th e N avy  to c onduct  
an F- 14 D /F -1 5N , F -4  p ro totype  fly oil, as y ou migh t remember. Th is 
was proposed to the  Congres s, and Congress elected not to fund  th is  
pro gra m,  and  ins tea d told us to  stud y it  mo re so t ha t we sho uld  p roba 
bly make th ese co mparis ons  in c om puter  studie s.

La ter th at  y ea r the S ecret ary  of  Defe nse  in a  program  decision memo 
told the  Navy we should act ive ly pursu e an  al te rnat ive fighte r to the  
F-14 .

The Senate Armed Serv ices  Com mit tee  in Sep tem ber  to ld us to ob
ta in  pro posal s from  indu str y,  and evalu ate  thes e pro posal s to  de ter
mine if  a smaller,  che ape r ai rc ra ft  could be designe d fo r a smaller 
fighte r to  complem ent the F-14 .

In  a budget review g uid anc e received in F eb ru ary 1974, we were  told 
the  N avy  shou ld reexam ine basic opera tio na l req uir ement s f or  a light
weight, low-cost, fighte r ai rc ra ft  wi th the int ent of  de ter mi nin g 
wh eth er a low cost, less sop his ticated system than  th at  chara cte rized  
by the  V FX  can be used to com plemen t t he  F- 14  a board  c arr ier s.

In  r esponse to much of th is guidan ce the  C hie f o f N ava l Op era tio ns  
in the  sum mer of  1973 comm issioned wha t came to be call ed Naval  
F ig hte r Stud y Fo ur . Ou t of  th at came some of  the requirements, the  
pre sol ici tat ion  no tice,  an d finally the  R FQ  for th is  NAC F.

Now, on May 2, 1974, Mr. Cle ments  appeare d befo re the  Senate 
Armed Service s Com mit tee,  accompan ied b y  a numb er of  us, and he 
said the re th at  i t appears  possible t hat  a  l ig ht er  weight, less expensiv e 
com binatio n fighte r and  at tack  ai rc ra ft , which we might  call  the  
V FAX could be deve loped which wou ld com plemen t the  F- 14 , and 
eve ntu ally provide  a repl acement fo r the A-7.

COMM ITTEE REPORT

Th is is the  com mit tee’s rep ort of  Septe mb er 18, 1974, re fe rre d to 
a num ber o f t ime s here  today . I won’t go t hrou gh  th at .
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•  APPROPRIATIONS COMMITTEE REPORT (18 SEP 74)

► . $2 0, 00 0, 00 0 PROVIDED . . . (FOR) 'NAVY AIR
COMBAT FIGHTER’ RATHER THAN VFAX. ADAPTATION  
OF AIR FORCE AIR COMBAT FIGHTER . . .  IS THE 
PREREQUISITE FOR USE OF THE FUNDS PROVIDED . . . 
FUTURE FUNDING IS TO BE CONTINGENT UPON CAPABILITY  
OF THE NAVY TO PRODUCE A DERIVATIVE OF THE 
SELECTED AIR FORCE AIR COMBAT FIGHTER DESIGN."

SU BSE QUEN T G UID ANCE
•  DEPSECDEF LTR TO COM MITTEE CHAIRMEN OF 

APPROPRIAT IONS COMMITTEES OF 1 NOV 1974
► " . . . I T  IS ESSENTIA L TH AT STU DIES  AN D EVALU ATIO NS 

BE MA DE  OF NA CF  DES IG NS  OF BOTH ACF 
C O N TR AC TO R S."

•  CONGRESSIONAL REPLY (20  NOV 74 )
► ".. .T H E  COMMIT TE E IN TE RPOSE S NO OB JECT ION TO THE 

U TIL IZ ATIO N  OF FU ND S AS SET  FORTH IN YO UR LE TT ER.'

•  DEPSECDEF LTR TO COMMITTE E CHAIRMEN OF 
7 MAR 1975

► ".. .W E  HA VE  IN STR UCTE D THE NAV Y TO CO MPL ET E ITS 
EVALU ATI ON OF BO TH  F IR M S ’ PROPO SA LS  IN A FU LL Y 
COMPETI TIVE ATM OSPHERE."
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CONTRACTOR STUDIES ON F -1 6  AND F -1 7

In a lette r to the committee Chairman of November 1,1974, the Sec
retary  of Defense requested that the Navy be allowed to use a pa rt of 
that  $20 million which was in the fiscal year 1975 budget, saying th at it 
is essential tha t study and evaluations be made of NACF designs of 
both ACF contractors. What he was asking was permission to use 
about $12 million to have both contractors make studies and present 
derivatives of the F-16  and F-17 for our evaluation.

The committees replied, in effect, and  said t ha t they interposed no 
objection to the utilization of funds  as set for th in his letter.

Then the Secretary of Defense’s let ter of March 7, 1975, which was 
sent afte r the Air  Force selected the F-16. Mr. Clements informed 
you at tha t time, as stated earlier, what he intended to do, namely, he 
wanted us to continue the evaluation in a competitive atmosphere, and 
evaluate these proposals on their  merits.

Chairman Mahon’s reply, and your reply to Mr. Clements are shown here.
Subsequent Guidance

Chairman Mahon HAC reply (13 Mar. 75) ; I have no objection to the approach  you set for th. ”
Chairman McClellan Sac reply (17 Mar. 75) ; “..  . The committee h as no objection  to  your plan for expend ing the amount appropriated in FY-75.”

PROPOSAL REQUESTS TO IND UST RY

This reviews very quickly for you and fo r the record what happened 
in this part icular competition. We went out for request fo r proposal 
through  the Air  Force to General Dynamics/LTV on the one hand, 
and McDonnell Douglas /Northrop on the o ther in October 1974.

F iscal Year 1975 NACF Status

Ini tia l RFQ responses received, Dec. 2,1974.
Complete RFQ response received, Jan . 13,1975.
Technical discussions with  contractors, Jan . 15-16,1975.
Amended con trac tor  proposal received, Feb. 3,1975.
Source selection announced, May 2,1975.
Sustaining engineering con trac t award,  May 2,1975.
FSD contract  award  expected in August 1975.

SOLICITATION RESPONSES

We received the  initial responses, primari ly technical responses, on 
December 2, 1974. You might remember tha t we didn’t go out with 
this RFQ until October, so these companies had to work very quickly. 
They had a lot of work to do in a short time.

Chairman McClellan. You sent out  your solicitation in October?
Admiral Lee. October of 1974.

52-600 0  - 75 - 4
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Chairman McClellan. And you had received responses by December.
Admiral Lee. Par tial  response by December. A good part of the technical information by December.
Chairman McClellan. They had a complete response by the 13th of January?
Admiral Lee. Yes, sir. And on the 13th of Janu ary  the Air Force annoiyiced their selection of the F-16.
Our initial evaluation of this, as stated by Dr. Currie, was tha t 

neither design would be acceptable to us for car rier use, that is neither 
derivative as proposed initially by the two teams I have mentioned, 
namely, LTV/G enera l Dynamics and McDonnell Douglas /Northrop.

We got complete responses in Janu ary  of 1975 and. as is customary 
in a source selection competition, we had detailed technical discussion 
with the two companies on 15 and 1G January where we pointed out 
what our technical people had found out about these proposals. We 
pointed out the weak areas. The areas where we thought these pro
posals were deficient, and we didn't make any suggestions as to how 
they could fix it, but we felt, as is usual in these proposals, the com
panies should have our views of them so they can make corrections 
if they so choose.

We got amended contractor proposals on February 3, and from 
February 3 to May 2 we evaluated these proposals, the complete pro
posals, and during this week preceding May 2 we made our recom
mendation that the McDonnell Douglas/Northrop  entry be declared 
the winner of this source selection, and tha t McDonnell Douglas/ 
Northrop be awarded a sustaining engineering contract to last about 
4 months for $4.4 million, and that General Electric, winner of the con
tract,  be awarded $2 million in a sustaining engineering contract, to 
last about 4 months. The full-scale development contract, provided 
the program is approved, would be awarded in August or September 
of 1975.

IN TE RI M CONTRAST TO NORTHROP

Chairman McClellan. I understand you have already awarded an 
interim contract to Northrop ?

Admiral Lee. Yes, sir. On Mav 2, in accordance with Mr. Clements’ 
letter to you and your approval, he requested permission to use the  
rest of that  $20 million to award sustaining contracts, which were 
awarded to McDonnell Douglas and General Electric.

Chairman McClellan. How much was left ?
Admiral Lee. There is $7.5 million left of the $20 million, I believe.
Chairman McClellan. That is all you are absolutely committed to 

at this point?
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Admiral L ee. We are only committed to the $6.4 million, $4.4 million 
to McDonnell Douglas/Xortlirop, and $2 million to General Electric.

Chairman McClellan. There is still  the opportunity for the Con
gress to take action if it disapproves your decision? I t can take action 
without any great loss ?

Admiral L ee. Yes, sir.
Chairman McClellan. We may lose valuable time, but we wouldn’t 

sustain any financial loss of anv consequence?
Admiral L ee. Yes, sir.

TH RE AT  DEF EN SE IN TE LL IG EN CE  PLAN NING  PROJE CTI ON

Missile BVR
Radar range range Number Percen t

Airc raft :
Fishbed.............................................................................
Flogger.............................................................................
New ai r supe riority.........................................................
FT R...................................................................................
Foxbat...............................................................................
[Deleted]............................................................................

(Deleted.)

Sur face-to-a ir: [Deleted.]

Now in writing the operational requirements, of course the  Chief of 
Naval Operations uses the Defense Inte lligence Planning Projections 
and evaluates the performance of threa t fighters not only currently but 
those in the 1980’s. I won't dwell too long on this, but our people in 
Admiral Houser’s organization looked at [deleted].

U.S ./U .S.S.R . FIGHTER AIRCRAFT COMPARISONS

Chairman McClellan. Wouldn’t  you agree that Russian is also 
planning new planes as well ?

Admiral Lee. [Deleted.]
Senator Young. Russia plans to build new fighters. How do they 

compare in speed ?
Admiral Lee. Senator Young, I  have a chart later on, and I make 

that  comparison.
VFAX [NACF] Operational Requirements

OPERATIONAL BUDGET 

Multi-mission close-in figh ter ;
Day and night  a ttack in high-threat environment [visual condit ions].
Number VFAX’s will be used in ai r supe rior ity mis sions: Beyond visual range ai r-t o-ai r;
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Two-seat operational tra ine r.
VFAX [NACF] OPERATIONAL REQUIREMENT-PERFORMANCE

Parameter Threshold Goal

Fighter escort radius (N M)____________________________________ ___
St rike mission radius w/4 mk 83 ( NM )....... ....... ..............................................
Load factor , subsonic (D )...................................................... ..........  ............ [Deleted.]
P, (mn—.9; 10,000 f t)  .......................................................................................
Accel (m n—(deleted] [deleted] ________  ___________ ______ ______
Combat ceiling, int.  t h ru s t. .. ! ............................................................................. 45000 f t ______ . . .  [Deleted] ft.
Minimum useable approach speed_______ __________________________ [Deleted] kt s___ . . .  1 Deleted] kts.
Deck spot fac tor.................... ......... ............. ......... .............................................. . . .  1.0.
Freefall bomb accuracy..................................................... . ................................. [Deleted] m il___ [Deleted] mil.
TOGW (less than )................................................. .......................................... . . . .  30,000 lb.

VFAX [NACF] Operational Requirement

avionics

Air superior ity missions : Rada r ; [Deleted.]
Air-to-ground missions: Ra dar; [De leted] ; Visual at ac k; Conventiona l and 

guided munitions.
REQUIREMENTS SENT TO NASC

Admiral Lee. The requirements as sent to the Naval Air Systems 
Command—as you understand, I  am in the procurement business, and 
these requirements are sent over to us. I won’t read all of these but 
these are the requirements that were sent to us.

The operators wanted an airplane  that  would have a fighter escort 
radius of [deleted] miles, a strike  mission radius, and an at tack mode 
of [deleted] miles, a load factor—namely, that is a measure of 
maneuvering performance—of [deleted] G’s, specific excess energy, 
which is another measure of performance, of [deleted] feet per second, 
acceleration capabilities  a t [deleted] feet going from mach [deleted] 
to mach [deleted.]

We wanted a ceiling of [deleted] feet us ing intermediate thrus t. A 
minimum approach speed for carrier landing  of [deleted] knots was 
required. We wanted a deck spot factor of 1.1. The bigger the plane 
the fewer you can put aboard a carrier. We like to have them as small 
as possible.

We wanted the ability to drop free fall bomb with less error.
For  those aircraft assigned for ai r super iority minimum we wanted 

the plane to have a rad ar with a range of [deleted] have [deleted] .
For  those airc raft  assigned for air-to-ground missions the Chief 

of Naval Operations asked that this plane have a rada r capable of 
air-to-ground rangefinding and ground mapping employ the [deleted] 
have a day or n ight usual attack capability  and handle conventional 
bombs and munitions.
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F-17 TO F-18 WEIGHT BUILD UP

TAKE.OFF WT F-17
+

25 ,500

STRUCTURES & CARRIER SUIT
+

2,56 4

ENGINES & PROPULSION
+

188

AVIONICS & EQUIPMENT
+

1,068

WEAPONS & PROVISIONS
+

1,222

ADDED FUEL 3,100

TAKE OFF WEIGHT F-18 33 ,64 2

A W T  F-17- - - - - - - - ► F-18 8,142
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OPERATIONAL REQUIREMENTS

Ad mira l Lee. I n terms  o f opera tio na l requirements, the F- 18 , win 
ner of  the com pet ition, has thes e req uir em ents wi th the  ca rr ie r ap 
pro ach  speed sligh tly  hig h. Th is has been talked about brief ly here  
du rin g th e course of th is  mo rning and  th is a fte rnoon.

But  we asked for a  m inima l a pp roach speed of a bout 125 knots  with 
th is new air pla ne . I t looks as tho ug h the  w inn er will  have  a min imum 
appro ach speed of abo ut 130 knots . We  th in k in bu ild ing th is  p lane, 
and  especia lly bu ild ing  a fig hte r version  and an at tack  vers ion, th at  
min imum u sable ap pro ach speed will  drop  because the  we igh t wi ll come 
down.  Ou r aerodynamicis ts th in k by fine tun ing the  high  li ft  devices, 
it  sh ould  drop  a bit. As Ad mira l Ho user has  poin ted  o ut, 130 knots  is 
abo ut the  sam e a pproa ch speed  as  the  A-7  and  o the r p lan es we hav e in  
the  inventory .

We  like  to have  the air plan es  be able  to come aboa rd as slowly as 
possib le. Th is causes  less wear an d te ar  on the  air planes  an d makes for 
a sa fer op era tio n ab oar d sh ip.

F—1 7/F —18 COMPARISON

We have a com parison  here of  the F- 17  vers us the NA CF  or  the  
F-18 . Th e F- 17  for the fig hter  missio n weighed about 25,500 pounds. 
In  mod ify ing  th is F  -17 t o opera te from an ai rc ra ft  c ar rie r, we ad ded  
abo ut 2,500 pou nds  fo r str uc ture  and ca rri er  su ita bi lit y,  ar re sti ng  
hooks, ca tapu lt provisi ons , str on ge r lan ding  g ear , st ro ng er  keel, hig h 
li ft  devices , engines and pro pulsions, avionics  equ ipm ent , weapons 
provis ion , and  add ed fuel.

I should  po int  out th is  is an RFQ  air pla ne , the ai rp lane  th at  
McD onne ll Dou glas p roposed to m eet ope rat ion al requir ement s I men 
tioned  earlie r.

In  dec iding  what the air plan e wi ll be like , we tak e in to  conside ra
tion  these two areas here where we th in k we can  ta ke  out  some weight. 
I f  we buy  a fighte r ai rp lan e only, we will no t hav e to  pu t in all the  
at tack  pr ovisions and , in ad dit ion , th ere  is some q ues tion  as to  wh ether 
we need all  of these avionics . But  the  F- 18  will weigh rou ghly 8,000 
pou nds  m ore than  the  land -ba sed  F- 17  from which it  was derived. 

INCREASED WEIG HT OF F -1 8

Ch air man  McClellan. I s th at  increased we igh t pr im ar ily  because 
of  th e str en gth en ing of the  f rame and so f or th , fo r l an di ng  pu rposes ?

Ad mira l L ee. 2,500 pounds of  th at  is because  of  c ar rier  su ita bil ity  
struc tur es.  An oth er 3,000 pounds is fuel. And then , of  course , about 
2,000 po unds are  weapons an d pro vis ion s f or  at tack  and  avionics.

In  these area s we th in k we can  sc rub  th is  weig ht d own  con side rabl y. 

COST ESTIMATES

Our  es tim ate s on  cost. We  estima te the  F-18 —once ag ain th is is th e 
ai rp lane  that  was  proposed by two t eam s of  companies, and we believe 
th at  we can br ing  these costs down if  w’e tak e a good look and  scrub 
ou r avionics  and , in ad dit ion , fo r the  fighte r air plan es  leave out the  
att ack provisions  we don ’t have  to  have , an d fo r the a tta ck  pla nes  leave 
out the  fighte r c apabilit ies  such as the  capabil ity  of  c ar ry ing a Spar 
row and incre ased  ra dar  cap abili ty.
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F-18 UNIT COSTS
NA VA IR ESTIMATES
(FY 75 $ - 80 0 UNITS )

PROG RA M
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FL YA W AY  COST

The rec ur rin g flyaway  cost would be $5.8 mil lion , pro cur ement  u ni t 
cost of  $7.9 mil lion , and  a t ota l pro gra m un it cost of $9.6 mill ion.  T he 
to tal  prog ram  un it cost would include  flyaw ay costs, support , and  
spares.

Ch air ma n McClellan. Th at  is pe r unit ?
Ad mira l L ee. Yes, sir.
Ch air ma n McClellan. H ow does th at  cost com pare with the  cost  

prese ntly o f the  F -1 4 ? Do you  have those. A dm ira l H ouser  ?
Ad mira l H ouser. The pro cur ement  u ni t cost of  th e F -1 4 at the  same 

pro duction  rat e would be abo ut $11 mil lion  fo r 800 addit ion al a ir 
planes. At six per month , which it is bu ilt  at  now, it would be about 
$14 million.  So the F- 14  would be more expens ive.

Ch air man  McClellan . You are  payin g $14 millio n now fo r the  
F-14 ?

Ad mira l H ouser. Yes, sir.
Ch air man  McClellan. H ow man y of these  would you produce a 

month  ?
Ad mira l H ouser. At  the  ra te  of nine pe r mon th.
Ch air man  McClellan. So you  do have  a savin g there  of about $4 

mil lion  in  round num bers ?
Ad mi ral  H ouser. $4 milli on pe r copy.
Ch airm an  McClellan. Tha t is a ssumin g th at  you can produce these 

planes  with in your e stim ate?
Ad mi ral  L ee. Yes, si r.
Ad mira l H ouser. Pe rh ap s a sli gh tly  more  meaning ful  compari son 

would be on the pro curement  u nit  cost. The p rog ram  cost am ort izes  the  
research  and develop men t which, in the  case of the F- 14 , has alread y 
been amort ized. Th e comp ara tive pro curement  un it cost in fiscal y ear 
1975 do lla rs for 800 addit ion al air pla nes produc ed at  the ra te  o f 108 
air planes  pe r year is $7.9 mil lion  fo r the  F-18 , com pared to $11 mi l
lion f or  the F-1 4.

Ch airm an  M cClellan . W ha t i s th e cost of th e F -1 4 now ? You have  
$7.9 milli on fo r th is p lane, an d th e progra m cost is up there.

Ad mira l Lee. The cu rre nt  flyaw ay of the  F -1 4 is abo ut $12 mill ion.  
Procure me nt is about  $14 mil lion , an d program  is about $18 mill ion  for  
the  F-14 .

Ch air ma n M cClellan . It  is ab out 80 perc ent  above  th at  of  the  F- 18  ? 
iVdmiral H ouser. T hat  is corr ect.
Ch airm an  McClellan . So we would get a la rg er  numb er of these  

for  the  s ame dol lars?
F-18 total  R. & D.

[M ill ions  o f 1975  d ol la rs ]
Airfram e/CFB ____________      600
Avionics   165
Engine—development installation and SP___________________________  68
Othe r—G F A E __________________________________________________  7

Subtotal __________________________________________________ 1,074
Su pp or t________________________________________________________  249
Navy ACT./management (includes 20 fiscal yea r 1975)_______________ 110

T o ta l____________________________ _______________ ________ 1,433
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R. & D. COSTS

Ad mira l L ee. Tha t is rig ht . These are the  R. & D. costs in to da y’s 
dolla rs, and we hope  to  redu ce these num bers . Th e ai rf ra m e and 
co ntr ac tor-f urnished  equ ipm ent  R. & D. bill  would be about $600 m il
lion, avionics —$165 mil lion , th at  makes the  assum ption we wou ld 
build  a new rada r, engine development—$234 mil lion , insta lle d and 
spare  engin es for the  11 R. & D. ai rc ra ft —$68 m illion,  othe r Go ver n
me nt- fur nis hed equ ipm ent—$7 millio n, fo r a to ta l of  abou t $1,074 
mill ion.  Th is is the  tot al cost for the R. & D. of  t he  a ir cr af t in fiscal 
ye ar  1975 dol lars.

TOTAL COST OF F -1 8

Ch air man  M cClellan . W ha t’s th e t otal  figure?
Ad mira l Lee. $1,074 mil lion , an d then  the re,  of course, wou ld be 

su pp or t costs, which I don’t thi nk  you have seen in the  F -1 6 prog ram 
but, as Dr . Cur rie  p oin ted  out------

Ch air ma n McClellan. W ha t is the to ta l figure?
Ad mira l L ee. $1,433 mill ion.
Ch air ma n McClellan . Tha t wil l buy  t he  11 planes  t hat you need?
Ad mi ral  L ee. Yes, si r;  11 air plan es  plu s su pp or t and spare s fo r 

those  11 airpla nes. I t  would do all  t he  t es t flying, the  o pe rat ion al test 
flying and  so forth .

Ch air ma n McClellan . Does th a t est imate d cost inc lude the inf la
tion figure fo r tim e you wa nt  to  begin production?

Ad mira l L ee. Yes, sir.
Ch airm an  McClellan . T hat  covers all  the cost up to date?
Ad mira l Lee. Yes, sir.

F-18 schedule
Schedule eve nt :

Source selec tion_________________________
Sustainin g engineering____________________
DSARC I I ______________________________
Full-scale  development____________________
Engine full-scale development______________
Pilot productio n_________________________
Rate  production______________________
IOC____________________________________

Date
May 1975
May 1975-August 1975 
August 1975 
September 1975 
September 1975 
November 1980 
October 1981 
September 1982

SCHEDU LIN G EVENT

Ad mi ral  Lee. The  schedule  th at  has  been proposed beg ins  with 
source selec tion,  which has been com pleted.  The su sta ining  engin eer
ing  contr act s have been sign ed, and they  will  run  from May  1975 
th roug h A ug us t 1976. Of  course , whe ther  or  not we go a ny fu rther  than  
th at  will dep end  on the acti on of Congres s. Bu t we would plan  to  have 
a DS AR C I I  full -scale  develop men t in Au gust 1975. If  the  prog ram 
is appro ved, we would en ter  into a full -scale  develop men t co ntr ac t in 
Septemb er 1975, sta rt  pilo t production in November 1980. rate prod uc 
tion in October 1981, and  have an in iti al  opera tional ca pa bi lit y in 
Septemb er 1982.
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THR EAT COMPARISON

F-18  Fishbed Flogger

TOGW. (l b .) .........................
Fuel (inte rn al ),  (l b .) .........
Armam en t...........................
Combat wt. (l b .) ................
Mmax (A .B. (deleted )) ._ _ 
Mma x (int.  (d e le te d )) .. ..  
Combat c eiling (AB) f t . . .  
Combat ceil ing ( in t. ) f t . . .  
Sustained load fa c to r .. ..
De leted,...............................
Ps [deleted] ft sec..............
Acceleration [deleted] sec

(Deleted.)

THREAT COMPARISON

Admiral Lee. Now wc come to the threat comparison, and I have 
the F-18 shown against the [deleted].

There are two or three things I would like to point out. These 
are threat aircraft, tha t is the [deleted]. So we think that the F-18 
will have a very good performance indeed when compared against 
these threat ai rcraft .

Chairman McClellan. These figures are still on paper, they haven’t 
been tested. There is no prototype by which you can establish the 
accuracy of these figures? This is still an estimate?

Admiral Lee. Yes, sir. This is still an estimate.
Chairman McClellan. Hopefully, if you achieve your goal in these 

areas, that would be the comparison ?
Admiral Lee. Yes, sir.
Senator Hruska. Tn which of these factors would the thrust de

veloped in the F-18 reflect itself?
Admiral Lee. Tt would affect acceleration. I t would affect the excess 

power available. It would affect maximum speed. It would have a 
very strong affect on all of these performance figures.

Senator Hruska. The word “hopefully” was suggested here. Hope
fully these results would be attained.

Admiral Lee. Yes, sir. However, I should point out tha t our en
gineers express high confidence in the estimates, primar ily because 
of the flight data obtained during the USAF  prototype programs.

Senator Hruska. If  we had an alternative with the other engines 
and other configurations which were used and discarded, we wouldn’t 
even get to the hopeful stage, would we? We would have a definite 
negative answer ; is that correct ?

development problems of engines

Admiral Lee. The other three proposals contained, for instance, 
the F-100 engine also required some modification in one of the LTV 
proposals, and its performance was not nearlv this good. The F—401 
engine, which was in another LTV proposal, required considerable 
modification and development, and its performance was not as good. 
The B -l  engine, which is in another LTV proposal, that  is the F-101, 
its performance was a little better than the first two LTV models but 
not as good as the F-18 performance.
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I think the development problems associated with the first two 
engines, namely, the F-100 engine, which they intended to put a new 
fan on, and the F-401 engine would be about the same in terms of 
risk as the development problems associated with this, J-101/F-404 
engine of the F-18. We think the development problems are com
parable in terms of time, in terms of dollars, and in terms of risk.

Senator Hruska. At what point of the program will these factors be demonstrated and proven ?
Admiral Lee. In the engine in about 30 months. I  didn’t bring  that 

schedule over but we would be pleased to provide th at for the record. 
It  shows the engine development schedule, the point it has to pass its 
preliminary performance test or ratin g test, and when it should be 
qualified. Of course, that is always a key development point in the 
engines, and I believe tha t is to take place in accordance with our curren t schedule in 1978.

["The informat ion follows:]

E ngine Development Milestones

Full Scale Development C ontract—Sept. 1975,
Complete Pr elim inary Flight Rat ing Tes t—March 1978,
Complete Military Qualificat ion Tests—April 1979,
Complete Simulated  Mission Endurance  Tes t and Full Scale Development— •Tune 1980,
Delivery of F ligh t Test Engines—Apri l 1978—June 1979.

ACTUAL TEST FLIGHT DATE

Chairman McClellan. That is the first testing of the engine ?
Admiral Lee. It  would be tested in the meantime-----
Chairman McClellan. I mean tested in flight.
Admiral Lee. Yes, sir. The first flight would take place in 1978

also. In the meantime about the time of first flight we would have 
this engine put in the test cells and put th rough its paces, so to speak, 
and pass its preliminary qualification tests and final qualification tests 
to demonstrate the specifics, namely, the th rust , the fuel consumption, and so forth.

OP ER AT IO NA L CA PA BIL IT IE S

Performance F-1 8 F—4J F-14A A-7 E

Str ike  radius (N M ).........................................
Ferry range ( N M ). .........................................
Normal carrier  approach speed:

(W/6000 lbs ), KTS...................................
(W/3000 lbs ), K TS ..................................

Recovery wind over deck (W/6000 lb), KT S.
Deck spot .........................................................
Sustain ed buffet free  load factor:

(M .6 5 ,10K), C ........................................
(M. 90, 10K), G........................................

Ps (M .9 ,1 0K), ft/s ec. ....................................
Structural " G " ................................................
Acceleration [deletedl sec ..............................
Max speed (max thru st) (deletedl mac h. ..
Combat cei ling  (mi l thrust), ft ......................
Fighter escort radiu s ( N M )............................

(Deleted.)
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COMPARISON OF F - l  8 TO OTH ER AIRCR AFT

The next slide, we compare the F-18 to several of our current air 
craft.  We compare it to the F-4.T. Mr. Chairman, we compare here, as 
you so succinctly pointed out, th is is a paper  airplane, and these three 
planes are in being, we know what they will do. We have compared 
the operational capabilities of these four planes, the F-18, F-4J  
Phantom, F-14A Tomcat, and the A-7.

OPERATIONAL CAPABILITIES

F-18 F-4J F-14A A-7E

Avionics :
Ai r-to-ai r radar detection range (NM ).................
Ai r-t o-ai r missi les:

Beyond visual range.. .................. (Deleted]
In frare d...............’ _____________ ___________

Air- to-g round delivery  accuracy (m ils )...... .................
Weight (lb s. ):

Empty weight________  . . . 20, 583 30,778 38,188 18, 546
Inte rna l fuel capacity____________________  ____ 10, 500 13, 587 16, 200 10,036
Takeoff gross w eigh t.___ ______________________ 33. 642 47, 086 58,180 30, 500
Arm ament_____________  ___________ . |Deleted.|
Maximum catapult takeoff gross weight______  . 50,064 56, 000 72,566 42, 000
Maximum catapult payload with  fu ll internal fuel 13, 400 11,000 17,616 11,869

Air -to-ground ordnance:
MK-83/84 (Deleted J
Guided munitions_______ ________ _____________

OPERATIONAL CAPABILITIES

As you can see, the strike radius in the F-18 we think will be 
[deleted] miles. The F- 4J  is [deleted]. The F-14A is [deleted], and 
the A-7E is [deleted].

We will ta lk about operational capabilities of these four aircraft. 
We s tart with avionics, and we point out the detection ranges of the 
radar as currently  proposed for this airplane  [deleted] miles, the 
F- 4J  is [deleted] miles, the F-14A is [deleted] miles, and A-7E 
has no such radar.

In this next line we tell you what missiles these planes will carry. 
Of course, only the F-14A can carry the Phoenix.

Then we show you the  air-to-ground accuracy. For the F-18 it is 
[deleted] mils versus the A-7E [deleted] mils, our best ligh t attack 
plane. [Deleted.] That means air-to-ground accuracy is [deleted] mils. 
Tha t is 1 foot in 1.000 feet. I t would be the error you would expect in 
delivering a bomb by one of these planes, the average error. The lower 
the number, the better.

Chairman McClellan. I understand that,  but if it is lower, it 
means a smaller targ et area. I would like to have some idea what area 
that  [deleted] represents.

Admiral Lee. If  you drop bombs at 3,000 feet, half  the bombs would 
hit inside a circle of a radius of [deleted] feet, and half  would drop 
outside the circle of [deleted] feet.

Chairman McClellan. I f you h it within [deleted] feet you can do 
enough damage to put away the  target.

Senator  I Iruska. It is the next figure that  would bother me, which 
is [deleted] mils. How would that multip ly out?
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Admiral Lee. I t would be three times [deleted] h alf  of the bombs in 
[deleted] feet roughly, and hal f outside. This is normally the way 
we measure capability in terms of air-to-gTOund attack, the mil error 
tha t the a ttack system will give you. I t is a measure of i ts capability .

Then on the next line we talk about empty weight, and tha t gives 
you a very good idea of the size of this  airplane, empty weight being 
20,538 pounds. The F—4J is 30,778. The F-14A is 38,188 pounds, and 
the A-7E is 18,546.

Operational capabilities, now on the first line on the  next page we 
talk about the strike radius of this airplane. This would be ca rrying  
a load of bombs. The F-18 we say would have a radius  of about 
[deleted] miles. The F- 4J  is [deleted] miles. It  wasn’t built  for this 
purpose. The F-14A is [deleted] miles. The A-7E about [deleted] 
miles.

The carri er approach speed, fully loaded [deleted] knots for the 
F-18, the F- 4J  is [deleted] knots, the  F-14A is  [deleted] knots, the 
A-7E  is [deleted] knots.

Chairman McClellan. These are the landing speeds?
Admiral Lee. Yes, sir, landing speeds. So you see even not making 

improvements, the F-18 compares very favorably with the A-7E  
landing  speed.

Chairman McClellan. You testified you would be able to make 
improvements in th at?

Admira l Lee. Yes, sir. We believe we can.

PERFO RMANCE FACTORS

The other areas of interest would be the  performance  factors tha t 
I mentioned earlier, namely, the sustained bullet-free load factor of 
[deleted] G’s, and [deleted] G’s, which is a measure of performance 
of the airplane.

Another commonly used measure of performance is how much spe
cific excess power an airplane would have under given conditions. 
Here we talk  about if the airplane is tr aveling at mach 9 at  10,000 
feet, how much additional thru st would it have. It  could be tr ans
lated loosely into terms of rate of climb. I t is given in feet pe r second 
and called specific excess power. I t is just a measure o f performance. 
The F-18 would give us [deleted] feet per second, which tells us you 
have a real hot performer. The F- 4J  is [deleted]. The F-14A is 
[deleted].

Another measure would be acceleration, mach [deleted] to mach 
[deleted] in [deleted] feet, the F-18 we th ink would take about [de
leted] seconds to accelerate from mach [deleted] to mach [deleted]. 
The F-4.T would take [deleted]. The F-14A would take [deleted].

We will provide this presentation  for the record, and all of these 
numbers, Mr. Chairman.

Senator Hruska. I n this form?
Admiral Lee. Yes, in th at form.
Our conclusions are th at the F-18 is designed to meet the projected 

threat . That  it can perform both fighter and light attack  missions. 
That it will have lower operating costs. That  it will permit reduc
tion in airc raft  types aboard our aircra ft carriers, which is a very
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im po rtan t goal for us, an d it  wi ll be a lower cost  c omplement to the 
F- 14 A, which we have been wo rki ng  and  stu dy ing on fo r the las t 4 
years , as I  p oin ted  out in my o pen ing  set o f slides.

That  concludes my pre sen tat ion .
Ch air man  McClellan. Th an k you, A dm ira l.
Now, do you  have any th in g else ?
Dr . Currie. Gen eral  Ev ans has  the  descr ipt ion  of  the A ir  Force. 
Ch air man  McClellan . We will have to suspen d for a moment. 

Th ey have  signal ed fo r a vote. Will  you excuse  us, please .
[V ot ing  recess  taken.]



D e pa r t m e n t  of t h e  A ir  F orc e

ST AT EM EN T OF LT. GEN. W IL LIA M  J.  EV AN S, DE PU TY  CH IE F OF 
ST AF F, RE SE AR CH  AN D DE VE LO PM EN T

ACCOMP AN IED  BY :
LT.  GEN . JA MES  ST EW AR T,  COMM ANDER, AE RO NA UT ICAL  SYS 

TEMS  D IV IS IO N, W RIG HT- PA TT ER SO N A IR  FORCE BASE, OHIO
MA J. GEN . ABBOTT C. GRE EN LE AF,  DI RE CT OR  OF PROGRA MS, 

DE PU TY  CH IE F OF ST AF F, PROG RA MS  AN D RESOU RCES
BR IG. GEN. BOBBY W. PR ES LE Y, DEP UT Y DIRE CT OR  OF 

BUDGET,  COMP TROL LER OF THE A IR  FOR CE
LT.  COL. THOM AS 0. MIL LE TT , CHIE F,  AIR CRAFT  PR OG RA MI NG  

BR AN CH , OFF IC E OF TH E DEP UTY  CH IE F OF ST AF F, R E
SEAR CH  AN D DE VE LO PM EN T

GALE E. MY ER S, DE PU TY  COMP TROLLER, AE RO NA UT ICAL  SYS
TEMS  D IV IS IO N, W RIG HT- PA TT ER SO N A IR  FOR CE BASE, OH IO

PREPARED STA TEME NT

C h a ir m a n  M cC l e l l a n . G en e ra l E v a n s , y o u  m a y  p ro ce ed .
G en e ra l E vans. M r.  C h a ir m a n , in  t h e  i n te re s t o f  s a v in g  t im e , it  m ay  

be a p p ro p r ia te  fo r  m e to  e n te r  m y p re p a re d  s ta te m e n t in  th e  re c o rd , 
a n d  we can  p ro ceed  in to  G en e ra l S te w a r t’s  b ri e fi ng .

C h a ir m a n  M cC l e l l a n . L e t t h a t  be  do n e  th e n . W e w il l re cei ve y o u r  
s ta te m e n t in  th e  re co rd .

[T h e  s ta te m e n t fo ll o w s:]
(67)
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Mr.  Cha irm an  an d Members  o f th e  C om m it te e:

I t  i s  a p r i v i l e g e  to  p a r t i c i p a t e  in  t h i s  s p e c i a l  

h e a r in g  on f i g h t e r  a i r c r a f t  as i t  a f f o r d s  us  th e  o p p o r tu n i ty  

to  d is c u s s  o u r  p la n s  f o r  th e  t a c t i c a l  f o rc e  s t r u c t u r e  an d 

th e  f i g h t e r  a i r c r a f t  pr og rammed  f o r  th e  A ir  F o rc e  in v e n to r y .

We a re  aw ar e o f  y o u r  p a r t i c u l a r  i n t e r e s t  r e g a rd in g  F-1 5 an d 

F-1 6 c o s t  an d c a p a b i l i t y  co m p ari so n s  an d b e l i e v e  i t  i s  to  o u r  

m u tu a l b e n e f i t  t h a t  th e s e  s e s s io n s  be  as c a n d id  an d in f o rm a t iv e  

as  p o s s i b l e .  Yo ur  q u e s t io n s  a r e  welco me a t  any ti m e d u r in g  

th e  p r e s e n t a t i o n .  Im m e d ia te ly  fo ll o w in g  my s ta te m e n t ,  we 

w i l l  p r e s e n t  a b r i e f i n g  t h a t  su m m ar iz es o u r m os t r e c e n t  F -1 5  

an d F-1 6 c o m p a ris o n s .

The A ir  F o rc e  c u r r e n t l y  h as  26 o r g a n i z a t i o n a l l y  

s t r u c t u r e d  w in g s . T h is  26 T a c t i c a l  F ig h t e r  Wing s t r u c t u r e  

an d th e  a s s o c ia te d  command an d c o n t r o l  m ec ha ni sm  p ro v id e s  

a fo rc e  im m e d ia te ly  re ad y  to  re sp o n d  to  w o rl d -w id e ' co m m itm en ts . 

N o m in a ll y , e a ch  o f  o u r  f i g h t e r  w in gs w ou ld  be  eq u ip p e d  w it h  

72 a i r c r a f t .  How ev er , th e y  c u r r e n t l y  a re  u n d e r-e q u ip p e d  an d 

o u r p la n  i s  to  g r a d u a l ly  in c r e a s e  t h e i r  u n i t  s t r e n g t h ,  

b r in g in g  th em  to  f u l l  co m ba t c a p a b i l i t y  by  19 81 . The 26 

a c t i v e  f i g h t e r  w in g l e v e l  i s  bel ow  th e  o b j e c t i v e  f o r c e  l e v e l  

reco mmen de d by th e  J o i n t  C h ie fs  o f  S t a f f  to  m ee t th e  n a t i o n a l  

s t r a t e g y  a t  a p r u d e n t l e v e l  o f  r i s k .  C o n s id e r in g  c u r r e n t  

f i s c a l  r e a l i t i e s ,  how ever,  th e  26 w in g  l e v e l  r e p r e s e n t s  th e  

b e s t  b a la n c e  b e tw een  co m ba t c a p a b i l i t y  an d r e s o u r c e  

a v a i l a b i l i t y  t h a t  th e  A ir  F o rc e , th e  JC S , an d th e  D epart m en t 

o f  D efe nse  ca n  ac n _ ev e .

The A ir  F o rc e  f i g h t e r  f o rc e  i s  d e s ig n e d  an d s t r u c t u r e d  

to  a c h ie v e  s p e c i f i e d  o b j e c t i v e s  in  th e  fa c e  o f  th e  c u r r e n t
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an d p r o j e c t e d  t h r e a t .  Ou r p o t e n t i a l  a d v e r s a r i e s  a re

im p ro v in g  b o th  th e  q u a l i t y  an d q u a n t i t y  o f  t h e i r  f o r c e s .

They a re  c u r r e n t l y  n u m e r ic a l ly  s u p e r io r  t o  th e  co m bin ed  
/  •

NATO t a c t i c a l  a i r  f o rc e s  by a f a c t o r  o f  a lm o s t 2 to  1 . 

A d d i t i o n a l ly ,  t h e i r  f o rc e  p o s tu r e  i s  be co m in g more o f f e n s iv e ly  

o r i e n t e d .  Th e S o v ie ts  a r e  d e v e lo p in g  im pro ved  a i r c r a f t  an d 

m u n it io n s  mo re c l o s e l y  a t tu n e d  t o  t h a t  p o s tu r e ,  an d now 

r o u t in e ly  d ep lo y  t h e i r  l a t e s t  an d m os t s o p h i s t i c a t e d  w ea ponr y 

as  e v id e n c e d  by  th e  19 73  M id -E as t c o n f l i c t .  A i r c r a f t  su ch  

as  th e  v a r i a b l e  geom etr y  w in g FLOGGER, th e  lo n g - ra n g e  

FENCER an d FITTER a t t a c k  f i g h t e r s ,  th e  Mach 3 FOXBAT an d 

th e  new er  m odel s o f  th e  FISHBED a r e  c h a r a c t e r i s t i c  o f  th e

q u a l i t a t i v e  im pro vem en ts  in  t h e i r  f o r c e s .  Many o f  th e  S o v ie t 

f o rc e s  a re  fo rw ard  d e p lo y e d  in  Wa rsaw P a c t c o u n t r i e s .  Th us  

we a re  r e q u i r e d  to  m a in ta in  a s i z a b l e  p o r t io n  o f  o u r  f o r c e s  

d ep lo y e d  an d im m e d ia te ly  a v a i l a b l e  to  th e  n eed s o f  th e

t h e a t e r  co mman de r.

Wars aw  P a c t g ro und  f o r c e s ,  w hic h  a l r e a d y  p o s s e s s  p e rh a p s  

th e  m os t m od er n an d fo rm id a b le  ar m or c a p a b i l i t y  in  th e  w o rl d ,

„ a re  a l s o  i n c r e a s i n g  in  num be rs  an d  im p ro v in g  in  c a p a b i l i t i e s ,  

th u s  p r e s e n t i n g  an  ev en  g r e a t e r  c h a l le n g e  to  o u r  g ro und  

a t t a c k  c a p a b i l i t y .  A n o th e r  a r e a  in  w hic h  th e  S o v ie t s  a r e  

im p ro v in g  t h e i r  c a p a b i l i t i e s  i s  a i r  d e f e n s e .  An exam ple  o f  

t h e i r  a c h ie v e m e n ts  wa s d e m o n s tr a te d  a g a in s t  th e  I s r a e l i s  

d u r in g  th e  O c to b e r  1973  M id -E as t w a r.  A h ig h ly  m o b il e  

s u r f a c e - t o - a i r  m i s s i l e  wa s em plo yed  a g a in s t  th e  I s r a e l i  

t a c t i c a l  a i r  f o r c e s .  A lt h o u g h  I s r a e l i  a ir p o w e r  was  a key  

f a c t o r ^ i n  th e  ou tc om e o f  th e  w a r , ene my  s u r f a c e - t o - a i r  

m i s s i l e s  an d c o n c e n t r a te d  a n t i - a i r c r a f t  gu ns  w er e e f f e c t i v e ,  

an d d e m o n s tr a te d  im p re s s iv e  te c h n o lo g i c a l  g a in s  in  S o v ie t  

b u i l t  a i r  d e f e n s e  w ea pons.
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In  sum,  th e s e  docu m en te d d ev e lo p m e n ts  i l l u s t r a t e  a 

g e n e r a l  t r e n d  to w ard  u p g ra d in g  th e  v e r s a t i l i t y  an d f l e x i b i l i t y  

o f  co m ba t f o rc e s  p o s s e s s e d  by  o u r  p o t e n t i a l  a d v e r s a r i e s  — a 

s t e p  th a it  m os t c e r t a i n l y  r e p r e s e n t s  an  in c r e a s e d  t h r e a t  to

th e  f r e e  w o rl d  an d US i n t e r e s t s .

Th e A ir  F o rc e  p la n  t o  f u l l y  e q u ip  o u r  d e s ig n a te d  26 

T a c t i c a l  F ig h te r  Wing s i s  b a s e d  on s e v e r a l  im p o r ta n t 

c o n s id e r a t i o n s .  F i r s t ,  t h e  c l e a r  i n d i c a t i o n s  t h a t  t h r e a t  

c a p a b i l i t i e s  a re  in c r e a s i n g  in  b o th  q u a l i t y  an d q u a n t i t y .  

S econd , o u r  p r i o r  in v e s tm e n ts  in  r e s e a r c h  an d d ev e lo p m en t 

ca n now p ro v id e  a i r  po w er  o f  u n p re c e d e n te d  d e t e r r e n t  po w er  

an d  f i g h t i n g  c a p a b i l i t y .  T h ir d , as a r e s u l t  o f  man ag em en t 

e f f i c i e n c i e s ,  th e  a d o p ti o n  o f  a h ig h - lo w  w ea po ns  sy s te m  mix 

an d th e  s i g n i f i c a n t l y  im pro ved  o p e r a t i o n a l  e f f i c i e n c y  an d 

th e  lo w er l i f e - c y c l e - c o s t s  o f  o u r  new er a i r c r a f t ,  we ca n 

ac co m p li sh  t h i s  e x p a n s io n  w i th in  man po we r c e i l i n g s  an d
I

p r o j e c t e d  f i s c a l  c o n s t r a i n t s .  A d d i t i o n a l ly ,  o u r  non-c om bat 

e s s e n t i a l  r e s o u r c e s  a re  b e in g  re d u c e d  an d c o n v e r te d  t o  e i t h e r  

f i g h t i n g  o r  d i r e c t  s u p p o r t  a s s e t s .

Our  p la n n e d  mix  o f  t a c t i c a l  f i g h t e r s  w i l l ,  in  th e  m ain , 

E m phas iz e i n d iv i d u a l  a i r c r a f t  c a p a b i l i t i e s  in  s p e c i f i c  

m is s io n  a r e a s .  We a r e  d e v e lo p in g  a i r c r a f t  s p e c i f i c a l l y  

d e s ig n e d  f o r  op tim um  p e rf o rm a n c e  in  a c e r t a i n  r o l e  o r  m is s io n , 

w hic h  a l s o  en h an ces a i rc re w  p r o f i c i e n c y  an d p e rf o rm an ce  in  

each  m is s io n  a r e a .  T h is  g r e a t e r  s p e c i a l i z a t i o n  o f  a i r c r a f t  

an d t r a i n i n g  w i l l  r e s u l t  in  s i g n f i c a n t  c o s t  s a v in g s  co m pa re d 

t o  th e  c o s t s  r e q u i r e d  t o  p r o c u r e ,  o p e r a t e ,  an d m a in ta in  a 

f o rc e  co mpo sed e n t i r e l y  o f  m u lt ip u rp o s e  a i r c r a f t .  * F or 

exam ple , th e  F -1 5 a n d , t o  a l e s s e r  e x t e n t ,  th e  F -1 6 nee d
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n o t be e q u ip p e d  t o  p e rfo ri n  a l l - w e a t h e r  o r  n ig h t  g ro und  

a t t a c k  to  th e  d e g re e  o f  th e  F - l l l ,  an d th e  A- 10  n eed  n o t 

hav e th e  a t t a c k  r a d a r  o f  th e  F -1 5 , F -1 6 , F -4 , o r  F - l l l .

T hes e s a v in g s  in  i n i t i a l  in v e s tm e n t an d l i f e  c y c le  c o s t s  

ca n  th e n  be d e v o te d  to  i n c r e a s i n g  th e  t o t a l  nu mbe r o f  a i r c r a f t  

an d e n h a n c in g  f o rc e  m o d e rn iz a t io n , f l e x i b i l i t y  an d co m bat  

c a p a b i l i t y .

A ls o , th e  l i f e  c y c le  c o s t  s a v in g s  r e s u l t i n g  fr om  th e  

em pl oy m en t o f  more r e l i a b l e  an d  e f f i c i e n t  t a c t i c a l  f i g h t e r s  

w i l l  f r e e  r e s o u r c e s  to  m a in ta in  a l a r g e r  f o r c e .  F o r ex am p le , 

O p e ra t io n s  an d S u p p o rt  c o s t s  f o r  th e  F-1 6 w i l l  be ab o u t 

75 p e r c e n t  o f  t h a t  f o r  an  e q u i v a l e n t  nu m be r o f  F -4 s . T hes e
I

s a v in g s  w i l l  a c c ru e  a s  we c o n t in u e  a i r c r a f t  c o n v e r s io n s  t o  

a t t a i n  o u r  d e s i r e d  "h ig h -l o w "  mix  f o r c e .

The com ple m enta ry  h ig h - lo w  mix  o f  fo rw a rd  d e p lo y e d

F -1 5 s an d F -1 6 s  w i l l  e n s u re  th e  r e t e n t i o n  o f  th e  US q u a l i t a t i v e

ad v a n ta g e  w h il e  p a r t i a l l y  o f f s e t t i n g  th e  S o v ie t/ W a rs a w  P a c t 
/

q u a n t i t a t i v e  a d v a n ta g e . Th e F -1 6  w i l l  b e  a v e r s a t i l e  f i g h t e r  

w hi ch  w i l l  e f f e c t i v e l y  co m ple m en t th e  o th e r  more s p e c i a l i z e d  

a i r c r a f t  t h a t  w i l l  co m p ri se  o u r  a c t i v e  t a c t i c a l  f o rc e  in  

th e  1980s.  Armed w it h  i n f r a r e d  m i s s i l e s  an d an  i n t e r n a l  

20mm ca n n o n , th e  F -1 6  w i l l  be  e x c e p t io n a l ly  e f f e c t i v e  in  th e  

v i s u a l ,  c l o s e - i n  m an eu v e ri n g  a i r  co m ba t a re n a  co m ple m en ti ng  

th e  f u l l  sp e c tr u m  c a p a b i l i t i e s  o f  th e  F -1 5 . The F -1 5  h as 

g r e a t e r  to p  sp e e d  th a n  th e  F -1 6 , mo re r a p id  s u p e r s o n ic  

a c c e l e r a t i o n ,  lo n g e r  ra n g e  r a d a r ,  a bey ond  v i s u a l  ra n g e  

m i s s i l e  (AIM-7)  k i l l  c a p a b i l i t y ,  a g r e a t e r  a i r - t o - a i r  ar m am en t 

p a y lo a d , an d an  a d v a n ta g e  in  m an eu v e ri n g  a t  h ig h  s u p e r s o n ic  

s p e e d s . Th e F-1 5 h a s  a b r o a d e r  sy s te m s  c a p a b i l i t y  f o r  

a i r - t o - a i r  co m bat  an d  th e  a b i l i t y  t o  d e f e a t  ene my  a i r c r a f t

■i,
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in  an y en v ir o n m e n t r e g a r d le s s  o f  w e a th e r  c o n d i t io n s .  On th e

o th e r  h an d , th e  F-1 6 h as s l i g h t l y  b e t t e r  s u b s o n ic , t r a n s o n i c ,  

an d low  s u p e r s o n ic  tu r n in g  p e rfo rm a n c e  an d a g r e a t e r  r a d iu s  

o f  a c t io n  w it h  i t s  d e s ig n  p a y lo a d s . The s m a l le r  s i z e  o f  th e  

F-1 6 r e s u l t s  in  th e  t a c t i c a l  a d v a n ta g e  a s s o c ia te d  w it h  s m a ll  

v i s u a l  an d r a d a r  s i g n a t u r e s .  Th e F -1 6 w i l l  a l s o  hav e a 

n ig h t- a d v e r s e  w ea th e r a t t a c k  c a p a b i l i t y  w it h  i t s  r a d a r  gro und  

map ping  f e a t u r e ,  an d ca n  g e n e ra te  a p p ro x im a te ly  ^deleted)] 

mo re co m ba t s o r t i e s  f o r  an  eq u a l am ou nt  o f f u e l .

W hi le  th e  F -1 5 w i l l  p ro v id e  th e  USAF w it h  a q u a l i t a t i v e  

ed ge  o v e r  a l l  known an d p r o je c te d  t h r e a t  a i r c r a f t ,  i t s  r e l a t i v e l y  

h ig h e r  c o s t  p r e c lu d e s  us  from  re d u c in g  o u r  q u a n t i t a t i v e

d e f ic ie n c y .  By v i r t u e  o f  i t s  re d u c e d  s o p h i s t i c a t i o n  an d lo w er 

l i f e  c y c le  c o s t s ,  th e  F-1 6 w i l l  p e rm it  th e  e x p a n s io n  a s  w e ll  

as  th e  c o n t in u e d  m o d e rn iz a ti o n  o f  o u r t a c t i c a l  f i g h t e r  f o r c e .

The  F-1 6 g ro und  a t t a c k  c a p a b i l i t i e s  w i l l  a l s o  co m pl em en t 

th e  A-10 in  c lo s e  a i r  s u p p o r t an d th e  F - l l l  in  th e  b a t t l e f i e l d  

i n t e r d i c t i o n  an d c o u n te r  a i r  a t t a c k  r o l e s .  O vc ra l- 1 , th e  F-1 6 

w i l l  enhance  th e  ach ie v em en t o f  a i r  s u p e r i o r i t y  an d w i l l  be  

c a p a b le  o f  e x p l o i t i n g  t h a t  ac h ie v e m e n t by  sw in g in g  r a p id ly  

to  th e  g ro und  a t t a c k  r o le  ev en  u n d e r c o n d i t io n s  o f  p o o r 

v i s i b i l i t y .

T o g e th e r , th e  F-1 5 an d F -1 6 w i l l  p ro v id e  a qu an tu m  

in c r e a s e  in  o u r  a i r  co m ba t c a p a b i l i t y .  When th e s e  two  f i g h t e r s  

a re  co m bi ne d w it h  AWACS, th e r e  w i l l  be  an  ev en  g r e a t e r

in c r e a s e  in  t a c t i c a l  f o rc e  e f f e c t i v e n e s s .  AWACS w i l l  be  a 

h ig h ly  s u r v iv a b l e  command an d c o n t r o l  sy s te m  c a p a b le  o f  

s u r v e i l l a n c e  o f  ene my  a i r  sp a c e  an d d e t e c t i o n  o f  low  f ly in g  

t a r g e t s .  I t  w i l l  p ro v id e  e a r l y  w a rn in g  o f  im pendin g  a t t a c k ,
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p o s i t i v e  i d e n t i f i c a t i o n  o f  h o s t i l e  a i r c r a f t ,  an d v e c to r in g  

o f  th e  F -1 5 an d F-1 6 to  p o s i t i o n s  o f  a d v a n ta g e . T hes e 

a i r c r a f t  have r a d a r  c a p a b i l i t i e s  w hic h  w i l l  p e rm it e a r l y  

au to n o m o u s' c o n t r o l  by  th e  a t t a c k in g  f i g h t e r s ,  th u s  i n c r e a s i n g  

th e  e f f e c t i v e n e s s  o f  AWACS by  f r e e in g  i t  to  c o n c e n t r a te  

on o th e r  t h r e a t s  w i th in  th e  b a t t l e  a r e a .  T h is  s y n e r g i s t i c  

r e l a t i o n s h i p  b e tw een  th e  F -1 5 , F -1 6 , an d AWACS w i l l  a s s u r e  

th e  op tim um  u t i l i z a t i o n  o f  t h e i r  co m ba t c a p a b i l i t i e s ,  an d 

in c r e a s e  th e  f o rc e  e f f e c t i v e n e s s  an d f l e x i b i l i t y  a v a i l a b l e

to  t h e a t e r  co m m an de rs .

C o n c u rre n t w it h  th e  p la n n e d  im pro vem ents  in  th e  a c t i v e  

f o r c e ,  we a re  a g g r e s s iv e ly  p u r s u in g  m o d e rn iz a ti o n  o f  th e  

r e s e r v e  f o r c e ,  w hic h  i s  a m a jo r f a c t o r  in  o u r c o n ti n g e n c y  

p la n n in g . The A ir  R ese rv e  F o rc e s  now t r a i n  f o r  an d 

p a r t i c i p a t e  in  m os t A ir  F orc e  m ajo r m is s io n  a r e a s .  I t  i s  

n o te w o rt h y  t h a t  by  V1>1 th e  r e s e r v e  f i g h t e r  a t t a c k  f o rc e  

i s  pr og ram m ed  to  be  co m po se d e n t i r e l y  o f  F -4 s , A -7 s , an d 

A -l O s. A ll  o f  th e  A -l O s an d som e o f  th e  A -7 s w i l l  be  new 

p ro d u c ti o n  a i r c r a f t  an d a re  i n d i c a t i v e  o f  th e  m ode rn , 

f u l l y  c a p a b le  eq u ip m en t to  be p ro v id e d  th e  A ir  R ese rv e  

f o r c e s .  The 10 r e s e r v e  w in gs w i l l  e f f e c t i v e l y  co m pl em en t 

th e  a c t iv e  f o r c e  u n d e r c o n d i t io n s  in v o lv in g  m o b i l i z a t io n .

In  su m m ary,  we p la r^  to  re a c h  f u l l y  e q u ip p e d  26 w in g 

p o s tu r e  in  th e  e a r l y  19 80 s w h il e  re m a in in g  w i th in  p r o j e c t e d  

ma np ow er  an d f i s c a l  l e v e l s .  S p e c i f i c a l l y ,  o u r o b j e c t i v e s  

a re  t o  i n c r e a s e  th e  q u a l i t y ,  q u a n t i t y ,  an d r e a d in e s s  o f  o u r  

f i g h t e r  f o r c e s ,  im pro ve o u r  comm and an d c o n t r o l  c a p a b i l i t i e s , 

re m ain  w i th in  o u r  a c t i v e  A ir  F o rc e  man po wer  c e i l i n g ,  an d m ee t 

th e  f i s c a l  g u id a n c e  l e v e l s  p r o j e c t e d  by  OSD. So s t r u c t u r e d ,  

A ir  F o rc e  g e n e r a l  p u rp o se  f o r c e s  w i l l  be  r e s p o n s iv e  t o  c r i s i s
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an d c o n f l i c t  s i t u a t i o n s  w orl dw id e  th ro u g h  fo rw ard  d ep lo y m e n t,

r a p id  r e in f o r c e m e n t ,  an d g ra d u a te d  a l e r t  an d d i s p e r s a l

c a p a b i l i t i e s .  Th ey  w i l l  be a b le  to  mak e a d e c i s iv e  
/

c o n t r i b u t io n  to  th e  n a t io n a l  s t r a t e g y  a c r o s s  a b ro a d  ra n g e  

o f  em pl oy m en t o p t io n s  an d o p e r a t in g  e n v ir o n m e n ts . W hil e th e  

g e n e r a l p u rp o se  f o rc e  s t r u c t u r e  w i l l  re m a in  s h o r t  o f  o u r  

q u a n t i t a t i v e  g o a l , i t  w i l l  s i g n i f i c a n t l y  enhance o u r t a c t i c a l  

c a p a b i l i t i e s  w o rl d w id e .

G en tl em en , t h i s  c o n c lu d e s  my p re p a re d  s ta te m e n t .



P -1 5  AND F—16 PER FORMANCE  AND COSTS BR IEFIN G

Chairman McClellan. You may now proceed with your briefing.
General E vans. We have a briefing on the  F-15 and F-16 perfo rm

ance and costs.
General Stewart is part  of our Aeronautical Systems Division.
General Stewart. My briefing runs about 35 minutes. I  have a pre

pared t ext which accompanies each char t, and I have provided copies 
to your staff.

Statement of Lieutenant General J ames Stewart

F-1 5/F -1 6  PERFORMAN CE COMPARISONS

General Stewart. Without fur ther  ado, le t us make some perform
ance comparisons of the F-15, as it  is being manufactured today and 
the planned F-16.

[The information follows:]
F-1 5/F -16  Cost and Performance Comparisons

Perfo rmance comparisons.
Cost comparisons.
Miscellaneous rela ted  subjects.

F-16 con tract par ticu lars .
Foreign mili tary  sales  items.
Single-vs-twin at tri tio n estima tes.
F-15  t erminat ion consequences.

F-1 5/ F- 16 —Performance Comparisons

AIR-T O-AIR  CONS IDERATIO NS

Absolute overall comparisons di fficult. . .
Maneuvering technical pa ramete rs: primary, thrust/we igh t and wing loading, 

secondary, maneuver fla ps ; AFT C.G .; etc.
Range/radius technical param ete rs:  fuel frac tion  and specific fuel consump

tion.
Speed . . .
Armament; fire control s yst em ; etc.

F - 1 5 /F - 1 6  MAN EUVERING “ YAR DST ICK”

F-15  specific excess power: Three  flight conditions at  10,000 ft., thre e flight 
conditions at  30,000/35,000 ft.,  with 50% intern al fuel no missiles.

F-16  max sustained turns and acc ele rat ion : Turns at  .9 and [deleted] mach 
at  30,000 ft-, accel time .9 to [deleted] mach at  30,000 ft ., fuel for 7 t urns  accel, 
[deleted] NM re turn.

VARIATIONS IN  F -1 5  AND F -1 6

General Stewart. Absolute overall performance comparisons are 
extremely difficult for two aircraft designed for different speed-altitude  
regimes and different armaments. It is fu rthe r complicated by recog
nition tha t potential improvements—for example, more internal fuel 
in the F-15—could be incorporated to improve performance in any one 
given area—occasionally, with little  penalty in one or more other 
areas.

Maneuverability generally is a product  of two primary technical 
parameters. These are thrust-to-weight  ratio—in effect, horsepower
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per pound—and wing loading—or weight in pounds per square foot 
of wing area. The F-15 has a slight edge in both of these areas. 

Chairman McClellan. You are ta lking  about the Air  Force plane? 
General Stewart. Yes, sir, I will compare the F-15 and F-16 in 

performance and cost.
Many secondary technical considerations can modify the impact 

of the primary  parameters—for example, the maneuvering flaps, aft 
center of gravity, and speed brake effectiveness of the F-16.

The primary  paramenters tha t determine range/rad ius are fuel 
fraction—the percentage of takeoff weight devoted to fuel weight— 
and specific fuel consumption, or fuel economy of the engine. The 
F-16 has an edge in fuel fraction.

Speed, of course, is important . Here, the F-15 has a considerable 
margin at medium and high altitudes, principally because its variable 
engine air inlets permit h igher thrus t at the higher supersonic speeds.

And finally, to assess capability, in addition to purely performance 
matters, appropriate  consideration must be given to the armaments 
carried, the fire control system, and other factors such as high-G and 
high visibility cockpits.

F -1 5 /F -1 6  MANEUVERING “ YARDSTICKS”

The maneuver performance potential of the  F-15 is reflected in the 
SAR as specific excess power in feet per second, at [deleted] flight 
conditions, with 50 percent internal fuel on board, and no missiles.

Positive excess power is a measure of the potential of the a ircraft to 
initiate a climb, or an acceleration, or a t urn or tigh ter turn. As might 
be expected, because of its slightly higher thrust-to-weight  ratio, the 
F-15 has more specific excess power than the F-16 at [deleted] of the  
[deleted] points.

The maneuver performance of the F-16 is measured—and will be 
reflected in the future SAR—as maximum sustained turns  in level 
flight at two conditions and acceleration t ime from 0.9 to [deleted] 
Mach. The F-16 shows a slight sustained turn  advantage at both 
points.

In acceleration, the times are about the same from 0.9 to [deleted] 
Mach, with the F-15 having a slight edge; however, the F-15 clearly 
accelerates considerably faster from [deleted] Mach—a derivative of 
its higher maximum speed.

Rather  than  show you a bunch of meaningless numbers, I believe I 
can best illustrate the above with a composite speed, altitude, G 
envelope.

Chairman McClellan. From what you have said so far , the F-15 
seems to be a better plane.

General Stewart. In some areas, it certainly  is, no question.
F-1 5/ F-1 6 Sustained Load Factor

(F -16 ground  ru les)
Legend  : F-15  and F-1 6 [de leted] .

COMPARISON OF F - 1 5 /F - 1 6  MA NUEVERABILITY

This chart compares maneuverability of the two aircraft throughout 
their  speed and altitude limits. The [deleted] and [deleted] lines within
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the  envelope are  rea lly  lines of  zero excess power, or  can  be tra ns la ted 
into level flig ht, constan t speed, sus tained  tu rn s at  so many degrees 
per second. For  exam ple, [de leted]  a t mach  [de leted]  at  30,000 feet,  
tra ns la tes into [de lete d] degrees pe r second tu rn  rat e. Th e ai rc ra ft  
th at  can  su sta in m ore G’s at a given  speed an d a lti tude  has  a ma neu ver 
ing  a dvantag e.

W ha t thi s cha rt says, in essence, is th at  th e F- 15  and  F -1 6 are  ab out 
equal i n t ur ni ng  ab ilit y, wi th the  F -1 6 ha vin g a s lig ht  edge  up  to about 
mac h [de leted]  in speed. Then,  the F- 15  designe d fo r high er  speed— 
mach [de leted]  vers us abo ut mac h [de leted]  fo r the  F- 16 —w hich is 
made possible to a large  deg ree by its  va riable  eng ine  a ir  inlets— 
begins to  show an eve r-in cre asing a dvan tag e un til  speed an d al tit ud e 
com binatio ns are  rea ched  where  only th e F -1 5 can fly.

Ch airm an  McClellan. Which  has  the  advanta ge?
Gener al Stewart. The solid line  is the F-16 . I t shows a sli gh t ad 

vanta ge  in degrees  p er  second th at  i t can tu rn . Most o f thes e alt itu des 
up  to about [aelete a]  mach, then  we s ta rt  reac hin g al tit ud e and speed 
com binatio n where only  t he  F- 15  wil l fly, the  F-16  won ’t fly a t all.

I gave you an exam ple. I sa id up  to abo ut [de lete d] mach the lines  
are  very close togethe r, w ith  the  16 hav ing a s lig ht  edge.

I  th in k th at  is pro bably  enough  on ma neuvera bil ity . Let ’s look at  
unrefueled  rad ius of act ion  using, firs t, the F- 15  d esign cr ite ria ya rd 
stic ks a nd,  next,  the  F- 16  des ign  cri ter ia.

AIR SUPERIORITY RADIUS
(F-15 DESIGN MISSION)

PAYLOAD ............................ 4 AIM-7 .....................  2 AIM-9
903  RDS 500  RDS

RADIUS (CRUISE + DASH)...........

Th e block in  the  uppe r le ft sh ows the f light p rofile to be a ccom plished 
on in ternal  fuel . Un de r the  ground  rules, the “gain  of  [de leted] feet  
of  equ iva len t energ y” in the com bat  are a, fo r which no dis tance is 
cre dit ed , is sim ply  a means of all ocati ng  fuel to  be ava ilable  fo r com
ba t mane uvering.

52 -8 00  0  - 75 - 5
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At the bottom, the design air-to-air weapon payloads of the two 
aircraft, missiles and rounds of 20-mm ammunition are shown, as well 
as the total radius of each. Here, the F-16 shows an advantage in radius 
because of its higher fuel fraction—recall tha t being fuel as a per
centage of total weight at takeoff.

AIR SUPERIORITY RADIUS
(F-16 GR OU ND  RULES)

PROFILE

PAYLOAD

GR OU ND  RULES
•  DROP EXTERNAL TANKS
•  FIRE MISSILES & '/j AM MO
•  COMBAT - 7 TURNS @

.9 ACCEL FROM

.9 To £_ Jr f £  30K

•  RETURN FROM 20K

F-15 F-16
2 AIM -7  ......... .........  2 A IM -9

50 0 RDS 50 0 RDS

r a .............. ........

You will notice the spread of estimates for the F-16 thus reflects 
the difference between the contractor estimate today and a more con
servative Air Force estimate. This  small uncertain ty in the F-16, and 
not the F-15, reflects the different stages of the programs—produc
tion hardware and much flight test data for the F-15 ; prototype hard
ware and much less flight test data for the F-16.

This next chart compares radii using the F-16 design criter ia ya rd
stick mission.

The profile is again shown in the up per l eft hand corner. Note that 
F-16 ground rules use external fuel tanks at takeoff but specify they 
will be dropped at the start of combat, and the rest of the mission— 
combat and cruise home—done on interna l fuel.

And because of its higher fuel fraction, the F-16 shows an advan
tage in radius on this p articu lar mission.

Note th at we have reduced the F-15 AIM -7 missile load from its 
normal four to two, and rounds of 20mm from 903 to 500 for compar
ability purposes.

These radii are both about 20-25 miles more than we previously 
indicated to the Congress because of recent changes in both airc raft— 
200 pounds more in ternal fuel in the F-15, and slightly higher thrust 
in the F-16 above about mach [deleted] in speed. The la tter increases
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the F-16 radius  because less time is used in the required acceleration 
from .9 to [deleted] mach, and thus more fuel is available for the 
cruise home leg.

FERRY MISSION
(F-16 GRO UN D RULES)

C O N FIG U R A TIO N ...........3x6oo ext 2 x 600  ext
50 0 RDS 50 0 RDS

2A IM -9 ’S

UNREFUELED R A N G E ........ j )

This chart  comparies the unrefueled  fe rry range of  the two aircraft 
using the F-16  designed ground rules.

The results are shown at the bottom of the chart,  with spread of 
F-16 estimates again reflecting the difference between current con
trac tor estimates and a more conservative Air Force estimate.

We have flown an unrefueled F-15 fur ther than  any of these fig
ures—last year, non-stop from Maine to  England . In  addition to its 
internal  fuel and three 600 gallon tanks, th at F-15 ca rried two experi
mental tanks on the side of the fuselage—called “fastpacks .” We have 
not decided whether or  not to procure some of these for the fleet.

In addition  to climbing, turning, accelerating, radius and range, 
the respective fire control system, armament and defensive systems 
of the two airc raft  should also be considered in assessing the ir rela
tive air-to-ai r combat capabilities.

The F-15 has a clear advantage in this  area with a more powerful, 
longer range radar,  coupled with four all-weather longer-range AIM- 
7 missiles versus the normal two AIM-9 missiles in the F-16.

Chairman McClellan. Wha t is t ha t down range? There is quite 
a distance there.

General Stewart. Think of the plane in level flight, looking up away 
from the earth, and you are looking for a ta rget  against the sky, and 
looking down is toward the  ground. Searching for  an a irplane  against 
the ground clutte r, you get shorter detection range.
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FIRE CONTR OL SYSTEM S/A RM AM ENT
( AIR TO  AIR  )

COM PUTE/RANGE GU N SIGHT

F-15

YES

F-16

YES

RADAR
•H E A D  U P /D O W N  DISP LAY YES YES

•A U T O  ACQUIR E/T RACK YES YES

•L O O K  U P /D O W N  RA NGE *( N . M l. ) C O C O

ARMAMENT
•V IS U A L G U N M-61 M-61

•C LE AR  W X MISSILE A IM -9 A IM -9

•A LL  W X MISSILE A IM -7 —

ECM all internal INT +
ECM  PO D

* 85%  PROB DETECT; 5 SQ METER TARGET

Chairman McClellan. That is about [deleted] F-16 has only about
[deleted] the range  of the 15 ?

General Stewart. Yes, sir.
Chairman McClellan. I t isn’t the plane t hat  detects a target , you 

mean visual detection, don’t you ?
General Stewart. We are talking about radar, I am sorry. I have 

a hard time seeing [deleted] miles even with my glasses.
[Deleted] rad ar range is not just important for fir ing missiles when 

the targ et cannot be seen, i t frequently is important  in visual combat 
in offering a positioning advantage  to the airc raft  with the [deleted] 
range radar.

This is helpful in visual combat as well as long-range blind missile 
firing.

Chairman McClellan. You don’t think the 16 plane is greatly 
handicapped by tha t range, do you?

General Evans. No, sir. We do not. We think tha t is an adequate 
rada r on balance for what we are asking the F-16 to do in our in
ventory.

General Stewart. [Deleted.]
[Deleted.]

Air to Ground Cons iderations

Absolute overall comparisons difficult.
Important technical para meters : T hrus t/w eig ht an d wing loading,  fuel frac tion 

and specific fuel consumption, strength .
Size.
Arm ament ; fire control  sy ste m; etc.
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AI R C R A F T C O M P A RI S O N S I N  V A RI O U S FI G H T E R- B O M B E R S C E N A RI O S

S wit c hi n g fr o m air-t o - air c o m b at f or a f e w m o m e nts, l et m e n e xt 
c o m p ar e t h e t w o air c r aft i n v ari o us fi g ht er- b o m b er s c e n ari os.

T h e s a m e c a uti o n ar y n ot es I e x pr ess e d e arli e r als o a p pl y h er e. 
F urt h er, t h e s a m e t e c h ni c al p ar a m et ers i m p or t a nt i n air-t o- air c o m
b at —t hr u st t o w ei g ht, wi n g l o a di n g, f u el f r a cti o n, f u el c o ns u m pti o n, 
a n d st r e n gt h — ar e als o si g nifi c a nt i n air-t o- gr o u n d c a p a bilit y.

I n a d diti o n, si z e diff er e n c e is als o i m p ort a nt. T h e l ar g er ai r cr aft c a n 
c arr y a l ar g e r e xt er n al p a yl o a d. F ur t h er, t h e a er o d y n a mi c dr a g p e n
alt y o f a n y gi v e n l o a d us u all y i m p a cts t h e r a di us of t h e l ar g er air cr a ft 
l ess t h a n t h e s m all er o n e. O n t h e ot h er h a n d, t h er e ar e a d v a nt a g es t o 
b ei n g s m all er —t his p ert a i ns t o ai r t o air as w ell as air t o gr o u n d. T h e 
s m all er air c r aft is m or e diffi c ult t o d et e ct —r a d ar o r vis u al — a n d h as 
l ess pr o b a bilit y of b ei n g hit w h e n it is fir e d at.

A n d fi n all y, f or a n o v er all ass ess me nt of c o m b at c a p a biliti es, f a ct ors 
ot h er t h a n fli g ht p erf or m a n c e m ust b e c o nsi d er e d.

F - 1 5 / F - 1 6  E X T E R N A L  S T O R E S

1 0 0 0  L B

AI M  9

W E T  W E T

f AI M  7 $ I A I M   7 ’ A  

a

AI M 9

M A X
E X T

S T O R E S

M A X / V J
F U L L

I N T F U E L

F- 1 5 1 8 . 4 7 0 1 6 , 5 2 8

3) E  L e  t  e  j >

T h es e h e a d- o n dr a wi n gs d e pi ct t h e p oi nts w h er e e xt er n al f u el, 
b o m bs, a n d missil es c a n b e c arri e d.

T h e v ari o us p o u n d t ot als i n di c at e t h e m a xi m u m l o a d w hi c h c a n b e 
c arri e d at a n y o n e st ati o n. T h e w or d “ w et ” i n di c at es f u el or b o m bs c a n 
b e c arri e d at t h os e l o c ati o ns. Als o s h o w n ar e t h e n or m al l o c ati o ns f or 
t h e f o ur AI M - 7’s o n t h e F- 1 5 a n d t h e t w o AI M - 9’s o n t h e F- 1 6.

N ot e t h at t h e F - 1 6 wi n g/ p yl o n d esi g n is o pti mi z e d s o m e w h at m or e 
f or t h e air- gr o u n d r ol e t h a n t h e F- 1 5, wit h fi ve r el ati v el y h e a v y
w ei g ht st ati o ns t o t h r e e f or t h e F- 1 5.
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Chairman McClellan. I thought the F-16 was a two-engine plane?
General Stewart. The 15 is two, the 16 has one engine. The 17 is a 

two-engine plane.
The maximum external load tha t can be carried on the F-15 with 

full internal  fuel is about [deleted] pounds more tha n you have seen 
before. We recently increased the allowable maximum takeoff weight 
as a result of test experience. Likewise, I predict the maximum external 
weight permissible on the F-16, with full internal fuel, will be in
creased by 1,500 pounds, or so, in the future as tes t results reveal just 
how much margin is in the design.

AIR GROUND RADIUS
(F-16 GR OU ND  RULES)

PROFILE

PAYLO AD

GR OU ND  RULES

DROP EXT TANKS 

RETAIN MISSILES & AM M O

CO MB AT  - 1 TURN & GAIN 
24 00 0  FT EO UIV ENERGY@ 

85 M  @ SK; DROP BOM BS;  
GAIN  4 0 ,0 0 0  FT EO UIV 
ENERGY <S> 9M  @ 5K @ 
MAX POWER

F-15 F-16
2 M K -8 4  
2 A IM -9  
5 0 0  RDS 
ICS

2 M K -8 4  
2 A IM -9  
5 0 0  RDS 
1 ECM POD

RADIUS D I
AIR GROUND RADIUS

This graphic compares the radius  of the two airc raft  versus the 
F-16 design mission ground rules.

The flight profile is shown in the upper left hand comer  and the 
ground rules in the upper right. Maneuvers are specified in the combat 
area, for which no distance is credited, as a means of allocating fuel 
for maneuvering in the target area.

The payloads are indicated at the bottom. Note that  on the air-to- 
ground mission, the F-16 carries an external EMC pod. The letters 
“IC S” in the F-15 column stand for internal countermeasures system.

The F-16 shows a significantly higher  radius in this profile with 
this payload. The reasons are twofeld : First , again, a higher fuel 
fract ion;  and second, the pylon capabilities on the F-15 restricts the 
external fuel which can be carried with two 2,000-pound bombs.
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AIR  GRO UND RA DIUS
(NATO GR OU ND  RULES)

PAYLO AD............................ 2 A IM -7 .................  2 A IM ' 9
500  RDS 500  RDS
| C S  1 ECM POD

+  -+■
2 M K -8 4 or 6 M K -8 2  2 M K -8 4  or 6 M K -8 2

RADIUS ...... .....................P3 r  J> c  r J
Next, let us compare the two airc raft  using the so-called NATO 

standard “yardstick  air-to-ground mission with two different bomb 
loads—in one example, two 2,000 pound Mark 84 bombs; and, in the 
other, six 500 pound Mark 82 bombs.

As before, the  profiles and ground rules are shown at the top, pay- 
loads and radii at the bottom.

Note tha t the F _16 has a higher  radius with two Mark 84’s than 
it has with six Mark 82’s. Let me explain why.

Although the total weight of bombs and adapter racks for the two 
payloads are about the same, the  aerodynamic drag of six Mark 82’s 
plus their adap ter racks is much higher than two Mark 84’s, thus the 
smaller radius for  the F-16.

In the case of the F-15, however, more external fuel can be carried 
with the six Mark 82 s, because of pylon capability and arrangement 
than with Mark 84’s, and thus the radius increases significantly 
despite the added aerodynamic drag.

Finally , using F-16 air-to-ground rules again, which allocate more 
fuel for maneuvering in the target area than does the NATO profile, 
this char t compares radii of the  two airc raft  with various increasing 
numbers of external Mark 82 bombs, the 500 pound bomb.

This char t also i llustrates the point of the much lesser penalty to 
the bigger airc raft , beyond a certain point, of the aerodynamic drag 
and weight o f given external payloads. The footnote points out tha t
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with 18 Mark 82’s carried externally  on the F-16, it would be neces
sary to carry external fuel in lieu of an ECM pod to have any radius a t 
all.

AIR-GROUND-RADIUS
(F-16 GROUND RULES)

F-15 F-16

PAYLOAD RADIUS PAYLOAD RADIUS

2 AIM-7 
500 RDS 

ICS 
+

6 MK-82 ................

OR

12 M K-8 2..............

OR

18 MK-82 .............

KP
L
f
r
F
D

2 AIM -9 
500 RDS 
1 ECM POD 

+
6 MK-82 ..............

OR

12 M K-8 2..............

OR

18 MK-82 ............

DF  l g r  ej> • □
You can figure out different payloads, Mr. Chairman, tha t just 

reverse the thing  back and forth at times, and you need to  look at 
more than one scenario.

In addition to payload and radius combinations, the fire control 
systems, diversity of armaments which can be carried, and defensive 
systems of the two airc raft  must also be considered in assessing the ir 
relative air-to-ground capabilities.

Here the F-16 has the advantage, possessing a limited all-weather 
bombing capability by virtue of its planned beacon offset and more 
capable ground map radar,  and in additional weapons i t will be able 
to carry such as the Maverick missile.

F - l  5/ f-1  6— COST COMPARISON S

Next, let me make some cost comparisons of the F-16 versus addi
tional quantities of F-15’s beyond those now contemplated in the 
DOD-approved F-15 program, airplanes beyond the 729 figure.

First, however, there are a few points to keep in mind. As with 
performance, because of program differences, it is also difficult to 
make a single overall cost comparison and  have high confidence tha t 
it is the single overall correct answer.
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FIRE CO NTRO L SY ST EM S/AR MA ME NT
--------------------------(a ir . TO GROUND)

EQUIPMENT
•INERTIAL NAV SET 
•DIGITAL COMPUTER 
•HEADS UP DISPLAY 

RADAR
•AIR GROUND RANGING 
•BEACON OFFSET 
•GROUND MAP

ARMAMENT 
•M 6I GUN 

•MK 82. 84, ETC 
•MAVERICK

ECM

F-15 F-16
YES YES
YES YES
YES YES

YES YES
NO YES
NO YES

YES YES
YES YES

NO YES

1
ALL INT.

1 D e~ L fr ^ |

COST CONSIDERATIONS

•  QU AN TIT Y INFLUENCE

• RATE INFLUENCE

• LIFE CYCLE COST

• GR OU ND  RULES
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In unit cost comparisons, where the two a ircraft are on the manu
facturing “learning curve” is important. Tha t is illustrated in the 
upper righthand box. It depicts the average flyaway cost versus 
quantity  relationship, in constant dollars, for high-performance fight
ers of the F -15, F-16  class. I t is a logarithmic relationship. To illus
trate , if the first one cost 10, the average flyaway cost of 100 units 
should be about 6.6; and the average flyaway cost of 1,000 units 
should be about 4.5.

Average flyaway cost is also influenced significantly by the rate of 
production. For example, in the lower box, if a typical plant were 
turning out about 10 fighters a month for an average unit cost of a?, 
a 50-percent rate increase to 15 a month should decrease the average 
unit cost at least 6 jiercent.

It  is apparent from the questions tha t the committee shares our 
belief that  not just  development and production, but total life cycle 
cost should also be considered in any comparisons; and I will show 
both as we proceed.

And finally, cost comparisons, and conclusions therefrom, are quite 
often sensitive to  ground rules. I will try  to keep clear the ground 
rules and assumptions used in the following comparisons:

F -1 6  COST EST IMATE (FY 1975  1X1LLARS IN  MI LL IONS )

AF cost es tim ate:
Full-scale  development, 8 A/C_________________________________  496
Production,  650 A/C__________________________________________ 3, 663
15 years OPN and  support_____________________________________ 4, 539

Total ____________________________________________________ 8,698
SAR cost defin itions:

Recuring uni t flyaway________________________________________  4. 63
Production un it_____________________________________________  5. 63
Program un it_______________________________________________  6. 32

F-15 /F-1 6 0 . & S. COST COMPARISON  

[Fiscal yea r 1975 dollars in millions!

Squadron (24 A/C /year

Spares and depot maintenance
Fuel...................................................
Equipment/materiel support .. .
Pay/people support......................
Munit ions........................................

To ta l....................................
Per a ircra ft /y ear. . .................... .

F-15 F-16

5. 43 3.5 1
2. 85 1.8 4
1.66 1. 14
7. 82 6. 94

.7 9 .7 9

18. 55 14. 22
.7 7 .5 9

F -1 6  COST EST IMA TE IN  JA NU AR Y 19 74  DOLLARS

General Stewart. This is the Air Force cost estimate, in constant 
Janu ary  1974 dollars, for the F-16 program. It  is essentially the cost 
estimate used in the air combat fighter source selection, adjusted only 
for minor program changes since then.

The full-scale development program includes static and fatigue test 
articles in addition to six single-place and two two-place test a ircraft .

The production program includes the appropriate  nonrecurring costs, 
650 airc raft,  plus peculiar support—AGE, DATA, train ing,  and 
initial spares.



The operational and support area accounts for the direct field and 
depot costs of 540 airc raf t in operational units fo r 15 years.

For reference purposes, in SAR terms, recurring  unit flyaway, pro
duction unit, and program unit costs are indicated on the lower ha lf of the chart.

F - 1 5 /o .  & c . COST COMPARISON (F Y 75  DOLLARS IN  MILLION S)

First , let us look at the annual direct cost, in constant Janu ary  1975 
dollars, of operating a squadron of F-15’s versus a squadron of F-16’s

Chairman McClellan. H ow many planes are in the squadron?
General Stewart. In a fighter squadron—24.
Chairman McClellan. How many in a wing?
General Stewart. In a wing there are normally 72, three squadrons, normally.
These were estimated using F-16 source selection ground rides for 

hours and munition expenditures for comparison purposes. At 
the bottom, for your convenience, is the direct operat ing and support 
cost per aircraft per year.

I'll let you look these over for a few seconds.
I divided the totals on that.
Senator H ruska. Why the big difference on spares and maintenance? 
General Stewart. T wo engines, more fire control system, a lot of the 

things would be very similar, brakes don’t differ much, or hydraulic 
pumps, you have a bigger engine and bigger radar, tha t is the big 
difference, two engines versus one, but it doesn’t automatically work 
nut at twice the amount of fuel.

---------A DDITIONA L 650 F-15 SM OO TH DELIVERY SCHEDULE
........... 650  F-16 DELIVERY SCHEDULE
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One  la st item befo re c om parin g the  costs o f addit ion al F- 15 ’s versus 
F- 16 ’s, let me show you the  del ive ry schedules—in rates per  month 
versus calendar  year—on which  our  estimates  are  based.

Th e solid line rep resents the  final years  of the  pre sen tly  app rov ed 
729 ai rc ra ft  F-15  pro gra m.  The dotted line  rep resent s the  planne d 
del ive ry rat e per  mo nth  for the  650 a ircr af t F- 16  pro gra m.  And the  
dashed  line rep resent s total F-15  pro ductio n rat es for the  basic pro
gr am  plus possib le addit ion al F- 15 ’s.

F - 1 6 / F - 1 5  (I N C R E M E N TA L ) COST CO MPA RISO NS

F-16

F- 15'

Add-on Follow-on

Quantity. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650 520 650
Cost:

Ful l scale development______  _______________ 496 0 0
Production................................................................... 3.663 3,948 4,932
15 years 0. & S_ _.............. ........ .............................. 4,539 4,752 5,942

Tot al. . ................ ................. .............................. .............................  8,69 8 8,700 10, 874

1 Buy s to 729 A/C S AR  program.

LIF E CY CL E COST OF  BA SIC  F - 1 6

Th is tab le compares the  life  cycle cost of  the  basic  F-16  pro gra m 
versus ad d-o n/follow -on  quan tit ies  of  F -1 5’s.

The first  column has  the  F-16  to tal s shown earlie r. The middle  
colum n represents an equal life  cycle cost qu an tity of  520 add itio nal  
F-1 5’s delivered on the  schedule shown  on the  previous chart . The 
las t column rep resents the  dire ct life  cycle cost of 650 a dd-on /fo llow-  
on F- 15 ’s.

All of  these  do lla rs are  in constan t Ja nu ar y 1975 terms for com
parison  purposes . Note th at  no R. & I), costs are charg ed to the  F-15 . 
Th e pro duc tion costs  for  the  F-15  includes peculia r support  as well 
as re cu rri ng  flyaway.

Nex t, let me break down into unit costs.
Ch air ma n McClellan. Is t ha t $8 b illion the  cost  of the  whole pro

gram  for  15 years  ?
General  Stewart. Th is ope rate s 520 air pla nes fo r 15 years. That  is 

the dir ec t cost of people, fuel , and ha rdw are  fo r 520 airpla nes for 15 
yea rs. Th is is 520 for  15 years. This would  fly about 430 of  the 520 ad 
dit ion al F-15  air planes  f or  15 years.  Normally we have about 75 pe r
cent  o f our plan es in opera tional  and  t ra in in g un its  a nd the  o thers are 
in depots, in reserve, o r purposes  like th at .

Sena tor  TTruska. The  deve lopm ent has alr eady  been inc urr ed, so 
you don ’t ta ke  th at  in to cons ideration ?

Genera] Stewart. As I will show you on the  next ch ar t, th at  is 
rea lly  ma rginal cost of the  F-1 5. It  is incr emental add-on.

Chairma n McC lellan . I'm sor ry,  gentlemen , but we are being sum 
moned to vote again .

[Voti ng  recess take n.]
Chairma n McClellan. We will resume.
General  S tewart. Mr. C ha irm an , let me—we j us t finished  a t a deliv

ery schedule, let me s ta rt  over with th is  c ha rt.
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S O M E  U N I T  C O S T  C O M P A R IS O N S  

(Fiscal yea r 1975 dollars in millions)

F-1 5

SAR Add itional  F-16

Quantity ...........................................................................................................................
Average unit cost:

Flyaway...................................................................................................................
Pec supply and ini tia l spares...........................................................................
15 years opn and sup ply...................................................................................

729 520 650

8.4 0 6 .5 0 4. 69
1.72 1.09 .9 5

•9 .1 4 9 .1 4 6 .9 8

To tal.................................................................................................................... 19 .26 16 .73 12 .62
Including F-16  FSD..................................................................................................................................................................  13.3 8

1 0 . & S. computed on F-16  ground rules.

U N I T  L I F E  C Y C L E  C O S T S

Th is  tabl e com pares the  ave rage un it lif e cycle costs  of 520 ad d- on / 
follow-on  F -1 5’s, in the  cente r column, wi th the F -1 5 SA R prog ram  in 
the  le ft  hand colum n, a nd  th e pla nned F- 16  program  in  the righ t h and 
colum n. The pro duction  pro gra m is broken  down into flyaw ay and 
pecu lia r s up po rt and in iti al  spare s.

For co mpa rison p urp oses w ith  the  prece din g table , in t he  low er r ig ht 
hand  co lumn , we have also ad ded  the  p ro ra ted share  of  F -1 6 fu ll scale 
dev elopment  to the un it cost of the  650 pro duction  ai rc ra ft .

I will  le t you d igest th is  fo r a moment.
Ch air man  McClellan . This is fo r op erat ing the F -15 .
General Stewart. An  e qual  q ua nt ity  of F -1 5’s, equa l t ime  and  these 

are  in crementa l F-1 5’s on the pro gra m.
Ch air ma n McClellan . In  orde r to mak e a prop er  com par ison  we 

need to  know the  ca pa bi lit y of the  two  planes  as fa r as firep ower, 
weapo nry , wh ate ver  purposes.

Se na tor  H ruska. Qu al ity  of  performanc e.
General Stewart. The  to tal  per formance .
Ch air ma n McClellan . In  oth er words, how much more  benefit do 

you g et by op erat ing the  more  costly  p lane, in terms  o f dam age  to  th e 
enem y ?

General Stewart. I  won’t evade. Tell me w hat  wa r you wa nt  to fight 
and I can answer the q uest ion.

Ch air ma n McClellan . Di dn ’t you say  it  cost about  15 pe rcen t m ore ?
Gener al Stewart. Yes, sir.

BATTLE EFFECTIVENESS OF F -1 5

Ch air ma n McClellan . You are  ta lk in g about cost effectiveness . I 
am ta lk ing abo ut ba ttl e effectiveness. Do you get  15 per cent more  ef 
fect iveness from the  F-1 5 tha n the F- 16  ?

General Stewart. We m entally w rest led  w ith  th at  one.
Ch air ma n McClellan. T ha t would be the  question, it seems to  me.
Gen era l Stewart. Once aga in you need to look at man y dif fer ent 

scenarios. I can devise a scen ario  where the F- 16  is th e bett er  buy. I can 
devise an othe r scenar io where the  F -1 6 can’t even ope rate, and it isn ’t 
a question of  w hich is be tte r, one is zero effectiveness. It  is a questio n 
of  which is th e b et te r buy.
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Ch air ma n McClellan. One th in g I have  conside red a problem all 
these yea rs is t ha t we ha ve to have  so m any diff erent typ es of  planes, 
Is n 't  the re any way to get th is resolved down to four  or five ty pes  o f 
planes  to do all of the m issions we need ?

General E vans. Yes, sir.  I th ink  when you come up with  a force  
str uc ture  you wan t to have  fighte r ai rc ra ft,  you want a mixtu re of 
special ized  a ircr af t, spec ializ ed in a ir to  ai r and a ir  to ground , but also 
you want  a flexible  element in ther e, an elem ent of ai rc ra ft  that  can 
do eit he r t he ai r to ai r and  ai r to gro und and  complem ent the spe cia l
ized ai rc ra ft . We wa nt qu ali ty  in our A ir For ce,  ye t we w ant  q uanti ty 
in ou r Air  F orce .

We  look in Eu rope  at the  Warsaw Pa ct enemy forces, we see a de f
ini te quan titati ve  deficiency t here between the Un ite d Sta tes  an d W ar 
saw Pa ct forces. We w ant t o overcome t ha t deficiency by ad din g more  
into ou r force  str uc tur e, more qu an tity, more  ai rc ra ft . Yet  we don ’t 
want to up the  cost of  m ain tai nin g that  force, so we are look ing for  a 
cheap er a ircr af t. I shou ldn ’t say cheap er. I should say  more  economical 
ai rc ra ft  th at  stil l has  the  level of capabil ity  th at  can meet the  threa t.

Th e F-16  is th at  ai rc ra ft.  It  is the  swing  force in our forc e str uc 
tu re  in the  1980’s.

Ch airma n McClellan. You are  going to fina lly convince us th is 
ai rp lan e is the  solut ion.

General E vans. I th ink th at  would be a good way to  rep resent  the 
ai rc ra ft .

W ha t we are  look ing  to  show you is th e F- 16  and F- 15  cap abi lities 
complement  one anoth er  v ery  well, and  the  lower cost of the  F- 16  al 
lows us to buy more of  those and ther eby  h elp  us overcome th at  q uan
tit at ive deficiency we face in Eur ope .

General  Stewart. Th is one compares th e ave rage  unit life  cycle cost 
of  520 add-o n/follow -on  F- 15 ’s, and  those are  in the  cen ter column 
wi th the, F -15 SA R pro gra m in th e l ef t-h an d column, and the  planne d 
F- 16  pro gra m in the  rig ht -han d column. Th e pro duction pro gra m 
is broken  down into  a flyaw ay and pec uliar supp or t and ini tia l spares.

For  compari son purposes with  the  pre ced ing  table, in the  lower 
rig ht -han d colum n, we have also added the  prorate d sha re of F- 16  
full- scale deve lopm ent to the  uni t cost of the  650 p rod uct ion  ai rc ra ft.

I  will let  you digest  th is  fo r a moment.
Se na tor  Stevens. "What does the  FSD  mean in the last  line?
General  Stewart. F ull -scale  deve lopm ent prorated  aga ins t the  650 

airplanes .
One of your ques tions was th at  based on the  plan ned  F-16  buy , 

how  lo ng would it take t o save the F- 16  R. & D. costs versus the  costs 
of  addit ion al F-1 5’s?

Plot ted on the  lef t is tot al Ja nu ar y 1975 do lla rs, with the  dot ted  
line at the  $496 million level, t he F-16  fu ll-scale  dev elopment pro gra m.  
Shown here  a re two cross -over points der ive d using  the  p revious tab le.

The two diagon al lines repr esent the  unit cost difference—fo r the  
pro duction prog ram , and  fo r life  cycle cost—between an average  a dd-  
on/fo llow-on F-15  and an average  F -16 .

Based on procurement  unit  costs, wha t th is savs is th at  at abo ut 
255 F- 15 ’s or  255 F-1 6’s. the  hig her cost of  the  F- 15  ha s amo rtiz ed 
the F-16  R. & D. costs. Based on life  cycle costs,  t he  crossover occurs  
at  abou t 120 ai rc ra ft.
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FULL SCALE DEVELOPMENT CROSS-O VER

AIRCRAFT QUANTITY

I think Dr. Currie mentioned 100 to 200 airc raft  as a crossover. 
General  Observation

Fro m preced ing, wi tho ut con sidering any  al ready-sunk  deve lopmen t costs, it  is 
cle ar  th at  an  add-on buy of F- 15 ’s is more cos tly than  a bas ic buy of F- 16 ’s. . . . 
How much more depends on wha t is com pare d.

I th ink the  following is kind of self-evident. With  regard to the  last 
line you can generate a wide varie ty of how much more can be gen
erated. For  example, the average unit life cycle cost of 520 additional 
F-15’s is 25 percent more than the average unit life cycle cost of the 
planned 650 aircraft F-16 program. The average unit flyaway cost of 
520 additional F -l  5’s is 38 percent more than the average un it cost of 
650 F-16’s.

I do not find any reasonable comparisons less than 19 percent. And 
percentages higher than  38 can be derived by considering average F-15 
unit costs or by comparisons with the F-15 SAR program.

MISCELLANEOUS— F - l  R /F -1  6 MATTERS

Next, let us move on to  my third and last area—brief discussions of 
those miscellaneous subjects listed on the briefing outline at the 
beginning.

F- 16  Airframe FS D Contract

Fix ed  pr ice/ ince nt ive fee.
Actual  es ca lat ion prov ision s.
Deliver 8 F SD  air cr af t.
Inc lud es two aw ar d fees.
Rad ar  to be added in FY 1976.
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FEAT URES OF F -1 6  FULL SCALE DEV ELO PME NT

He re  are  some signif icant fea tures of  the F- 16  full scale develop
ment contract with  General Dyn amics,  the a irf rame co ntr act or.

Because of the  experience and  inform ation  ga ine d from  th e proto
typ e pro gra m,  a fixed pric e, incentive fee c on tra ct was let  fo r the  fu ll 
scale deve lopm ent portio n of  the  F-16  pro gra m.

Actual  esca lation will lx1 c alcula ted  every 6 m onths, and ta rg et  cost 
and  ceil ing will he adjus ted  up  or  down on a do lla r-f or -d ol la r basis  
from a  norm of  about 6 percen t.

Th e con tract provides fo r the  del ive ry of  eigh t ai rc ra ft  between 
December  1976 and  Ju ly  1978, plus sta tic  and  fa tig ue  articles .

Th ere  a re two a ward fees included in the  co ntr ac t—both  assoc iated  
with reducing l ife cycle costs. The  fir st, up  to  $800,000 at c riti ca l design 
review, pe rta ins  to design cost  r eductio n op po rtu ni tie s res ul tin g from  
co ntr ac tor stu die s; the second , up to $2.4 mil lion  pr io r to first flig ht 
' f  the  F SD  ai rc ra ft  is based pr im ar ily  on su pp or tabi lit y cost red uct ion 
opportunit ies .

After  the  ra da r proto type  com pet ition between Hu ghes and  Wes t- 
inghouse , full  scale dev elopment  of  the  ra dar  will be add ed to  the  
airf rame R. & D. con tra ct in  fiscal y ear  1976.

F-100 eng ines  for the F -1 6 F SD air cra ft  a re be ing  purchased v ia th e 
ex ist ing  F- 15  contract .

F-16  Production Options

Air frame: Options for first 3 years for USA. only and USA. consortium PGM; fixed pr ice/incen tive fee ; actual escalat ion and quan tity/s lid e prov isions; award fee : offset, terms for USA, consortium PGM.
En gine : Join t F-15/16 buy ; otherwise  generally  same.
Note.—Rada r not yet on contract.

AIRFRA ME FSD CONTRACT

The air fra me FSD  c on tra ct inclu des two  set s of  prod uction opt ions 
fo r the first  3 years of  produc tion. One set of  o ptions covers the  first 
301 ai rc ra ft  of  a Un ite d Sta tes-on ly pro gra m of 650 pro ductio n a ir 
craf t. The second pro vides fo r the  first th ree yea rs pro ductio n of a 
jo in t Un ite d Sta tes  consor tium  program — 301 Un ite d States  a ircr af t 
and 141 ai rc ra ft  respec tive ly—of a planned tot al of  650 TT.S. a ircr af t 
an d 350 conso rtium ai rc ra ft.

These fixed pri ce /incen tive fee contr act  opt ion s are  based  on Ja nu
ary 1975 dollars , a nd—like th e R. & D. prog ram— wil l be ad jus ted  f or  
actual  esca latio n as tim e moves along . Pro vis ion s for va ria tions  in 
annual buys and  slip s of the  option exerc ise da tes  are  also inclu ded. 
An aw ard  fee of  up  to  $8.4 mill ion will be con side red,  several yea rs 
downstre am, based  on con tracto r-dem onstrate d supp or tabi lit y in the  
field of  a selected  group of  ma jor  components.

Th e production opt ions fo r the  join t prog ram  also  include the pro
visions  of  how much man ufac turin g and  assem bly will be done in 
Eu rop e. I will discuss those provisions  lat er.

Th e engine pro duction opt ions , except fo r the fac t that  the y are  a 
jo in t F-1 5/ F-1 6 buy , con tain  gen era lly  the same provisions  as th e 
ai rf rame pro ductio n options .
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FM S GUA RA NT EE
[Deleted.]
Your committee inquired as to any price guarantee provided for 

eign governments, and in the event ceilings were exceeded, who pays.
We have made no cost of program guarantees, per se, and have re 

peatedly explained to the consortium tha t the DOD could not so com
mit the U.S. Government. As noted ear lier, there are 3 years of pro
duction options available for 141 consortium aircraft,  with ceiling 
prices in Ja nua ry 1975 dol lars; however, those perta in only i f the  cost 
of the 40 percent of thei r own a ircraft the consortium would build 
is reasonably competitive.

Ear lier this year, DOD representatives to the consortium estimated 
a not-to-exceed average flyaway cost, in January, 1975 U.S. dollars, 
of $6.09 million. This  was based on the  ceiling prices fo r the  first 141 
consortium a ircra ft contained in those three production options, esti
mated average NT E’s for 350 a ircr aft in those options, and estimated 
FMS-like charges and estimates of Government furnished equipment— 
including the radar.

TH IR D-C OUNTRY SALES

Also offered the consortium, in any joint production venture, was 
the equivalent manufacturing in thei r countries of 10 percent of the 
cost, of U.S. ai rcra ft, 40 percent of the cost of consortium ai rcra ft, and 
15 percent of the cost of third-country sales.

Chairman McClellan. May T interrup t one moment. As T under 
stood your statement this morning, 10 percent of the planes that we get 
for ourselves will be manufactured in those nations of  the consortium.

General Stewart. Yes, sir.
Chairman McClellan. And for the planes tha t they get, 40 percent 

will be built in their country.
General Stewart. Yes, sir.
Chairman McClellan. Why do we have to have 10 percent of o ur 

planes built over there?
General Stewart. Let me back up a moment. We offered to le t them 

build 10 percent of the  cost of our planes in their country, 40 percent 
of the ir own in th eir country, and then to pa rticipate with us in third- 
country7 sales to up to 15 percent of the cost of those airplanes.

Maybe Dr. Currie can help me out.
Chairman McClellan. Tell me why we have to give them 10 per

cent of what we are going to keep for ourselves.
Dr. Currie. This  was an inducement to make the deal in the first 

place. It was a negotiated arrangement to at least, par tial ly meet the 
offer of the French who are selling the ir F -l , the Mirage fighter plane.

Senator ITruska. Was this in competition with a similar  proposal 
by the French ?

Dr. Currie. The French offer to the consortium was much more 
liberal.

General Evans. Tt was a negot iating  point. Tf you will notice we 
build 60 percent of thei r airc raft , so if you look at the tradeoff, 10 
percent of ours is 65, and 65 percent of theirs is 215, so the balance 
there is definitely with the United States .

52 -6 00  O  - 75 - 6
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Ch air ma n McClellan. We will  build th e p lane, w ill we not?
General E vans. We wi ll bu ild  o ur  a irc ra ft to ta lly . We don’t ha ve to 

dep end  on them to build specif ic par ts  fo r ou r ai rc ra ft .
Ch airm an  McClellan. T hat  is why I don’t un derst and why we 

gave i t to  them.
Gen eral  E vans. We hav e th e capabil ity , but  it  was an  i ndu cem ent  to 

get  them  to buy our  air cr af t.
Ch airm an  McClellan. A re we c erta in the y ar e go ing  to  buy  them  ? 
Dr . Currie. A t t hi s po in t we are  no t certain . I f  they  do, t he re  is the  

R. & D. rec oupmen t in that  $6 million .
Ch air ma n McClellan. Do you  have an ything  fu rthe r?
Gen era l Stewart. I  h ave  a  few min utes more, or  I  can come back at  

your  optio n.
Ch air man  McClellan. All rig ht . We will go vote  and come righ t 

back.
[V ot ing  recess take n.]
Ch air man  McClellan. All r ight . We will cont inue.

FMS Potential (FY 75 Dollars)
McD esimates  F-15 m arket of 695-1055 A/C.
AF/OSD  ests F-16 market of 850-2000+A/C.
F-16  poten tial return  on inv estme nt: FMS charges , reduced cost U.S. buy, 

increased s tand ardizat ion in NATO.
Example of F-16 bal of payments po tent ia l: 1350 FMS sales, +,$5.1B-

FORE IGN MILIT AR Y SAI.ES POTENT IAL

Gen era l Stewart. Le t us conside r foreign mili ta ry  sales pot ent ial . 
F ir st  the F -15 .

Much intere st has  been expressed fo r for eig n sales of the  F-15 , 
however , thu s far, a formal le tte r o f offer has o nly  been made  to Ir an  
some time ago,  and  it was decl ined  in favo r of  the F-14 . A recen t 
McD onnell Douglas survey  estimated the  ma rke t at  from 695 to 
1,055 ai rc ra ft , with the 695 classified as a “bet te r than  50 percen t 
chance” of cap turin g tho se marke ts.

Likewise,  much int ere st ha s been expressed fo r for eig n sales of the  
F- 16 , however, thus  fa r, discussions hav e been lim ited to the  consor
tiu m nat ions. Air  For ce,  contr act or , and  OS D estimates  range from  
a low of 850 to more  th an  2,000 foreign sales—in addit ion  to the  
pla nned 650 aircr af t U SA F pro gram.

Ch airma n McClellan. You mean you have a po ten tia l ma rke t for 
2,000 F-16  planes?

Gen era l Stewart. Yes, sir.  The pess imis tic ones are  1,000 in ad di 
tion to the  650, and th e real optim ists are like 2,000.

Se na tor  TTruska. In addit ion  to ou r 650 ?
Gen eral  Stf.wart. Yes, sir.  My 650 to 2,000 is in a dditio n.
Ch air ma n McClellan. What will th ey  sell f or?
General  Stewart. They  will sell to us—
Ch air ma n McClellan. No, over ther e.
General  S tewart. Pro bably  close to $6 million.
Ch air ma n McClellan. Tha t would  be a  p re tty good tradeo ff t here .
General  S tewart. Yes, sir.
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The F-16 potential return on investment and favorable effect on U.S. balance of payments is good in terms of FMS chargee payable to the U.S. Government, the reduced cost of U.S. aircraft from any increased production rates for foreign sales, and the direct and indirect benefit of increased NATO standardization.As an example, apart from consortium considerations, we estimate tha t foreign sales of 1,350 F-16 airc raft  would provide a favorable balance of payments for the United States of at least $5 billion in January 1975 dollars.

Sinole-vs-Twin  Attrition  Estimates 
Comprehensive USAF stu dy :
Concluded: Destroyed ai rc ra ft and engine-caused best measure; ann ual  ra te s/  trends best indicators.
No ted : SE and TE accident ra tes /trends  las t 5 and 10 ye ar s; safety fea ture s of modern figh ters;  F-100 ma tur ity  at  F-16 introduction.Concluded : Star t at  7/100,000 and 54-/100,000 hours, respectively ; SE average 1.64-/100,000 hours  more than TE.

AIR COMBAT FIG HT ER SOURCE SELECTION

As part of the air combat fighter source selection, the Air Force accomplished a comprehensive study of probable  attri tion  rates of modern single- and twin-engine fighter airc raft.  Although the study was aimed principally  at the proposed F-16 and F-17, the F-17 estimates are applicable to the F-15.
To summarize a very long story in a few minutes: One, we focused in on destroyed aircra ft—rather than repairable, and engine-caused— rather than engine-related accidents as the best yardsticks for our purposes. We also concluded that annual rates and trends were bet ter indicators than cumulative statistics for future  prediction.Two, the annual rates of single- and twin-engine destroyed airc raft  accidents are  now approaching [deleted] and [deleted] per 100,000 flying hours, respectively, of which engine-caused accidents are about [deleted] per 100,000 flying hours.
Chairman McClellan. That is a loss of the planes.General Stewart. Yes, sir, a crash of the plane. [Deleted] are single- engined fighters, and [deleted] for the twin-engined airplanes.Chairman McClellan. That is one about every 14,000 hours?General Sttavart. 14,000 hours, 20,000 hours.' Yes, sir. Of tha t [deleted] engine-caused accidents are about [deleted] out of the singleengine plane, and they are about [deleted] out of the twin.Also considered in our estimate were the safety features of the F—15, F-16, and F-17 era—higher thrust- to-weight ratios, lower wing loadings, outstanding flying qualities and so forth—as well as the fact that the F100 would be a mature engine by the time the F-16 was introduced into operational service, star ting in early 1979.1 liree, we predicted that  the single- and twin-engined fighters would star t out at about [deleted] aircraft -destroyed accidents per 100,000 hours, and that the single engine would average 1.6-1.8 more aircraf t destroyed per 100,000 hours than the twin over the next 10-15 years.
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AI R CR EW  FA TA LITY

One item of interest, there is no difference, of any significance, of 
aircrew fata lity/pilots killed rates between single- and twin-engined 
fighter aircraft.

Chairman McClellan. I)o yon mean they escape more readily from 
twin engined than single engined?

General Stewart. They say there is more difference in takeoff. They 
say an ai rcraf t crew has more time to get out of the planes. Accidents 
where people fly into the ground, they don’t get out. With most acci
dents it means people have to have time to get out of the plane. They 
control it.

Chairman McClellan. I don’t see why they have more time to aban
don in a single engine than  a twin engine.

General Stewart. I am talking of the ones that have more time.
General Evans. That  is independent of the pilots lost. You lose 

more aircra ft in the single-engine category than the twin engine due 
to engine failure. But of those aircra ft destroyed, the pilots will 
escape equally.

Chairman McClellan. I see.
(Dollar amounts in billions|

Loss  of operational capabil ity

PGM
Total

investment OPN L A/C

Return on investment:
Complete fiscal year 1973___________  _______________ $3.2 30
Complete fiscal year 19 73-74 .. ..........

Employment impact:
10,000 at McAir laid off.
20,000-25,000 laid off elsewhere.

Increased prices F-4 , F-16 , etc.

3.5 92

F - 1 5  TER M IN A TIO N  CO NSE QU EN CE S

General Stewart. Final ly, your committee expressed an interest in 
the consequences of F-15 program cancellation. Here are four points 
that come to mind immediately.

The most important is at the top. There would be a significant de
crease in operational capability. In particular, the USAF would lack 
adequate fighter capability to cope with those threa t aircraft that  can 
perform outside the F-16 flight envelope and/o r are capable of all- 
weather operations.

The return on investment clearly would be very poor. If  the pro
gram were canceled immediately, and only the fiscal year 1973 pro
duction buy were completed, the United States would have invested 
about. $3.2 billion for 30 operational aircraft. A more reasonable can
cellation, if necessary, would be to complete the fiscal year 1974 buy 
and deliver 92 operational aircra ft for the indicated cost.
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Chairman McClellan. There isn’t any proposal to cancel the F-15, 
is there?

General Evans. The question was asked, if we did, what would be 
the consequences? Your staff asked tha t.

General Stewart. I hope there is no serious consideration of can
celing the F-15.

General Evans. The question was what would the impact be if we 
did.

General Stewart. McAir employment in St. Louis would reduce by 
some 10,000 employees within a year, at most.

Employment at F-15 suppliers in other  parts of the country would 
reduce by an estimated 20,000 to 25,000.

There would be price increases in other programs. Other McAir 
programs, such as the F-l , and the new F-18 program, would be a f
fected by the reduced business base. The average price of the F-100 
engine in the F-16 would increase due to decreased quantities and 
manufacturing rates.

Mr. Chairman, that completes my briefing.
General Evans. In summary, Mr. Chairman, I think between the 

information in my statement and what General Stewart has presented 
in his briefing we have shown tha t a mixture of F_15’s and F-16’s in 
the Air Force inventory permits continuing modernization of our 
fighting force and increases the quan tity of our fighters to fully equip 
our 26 wings and operate them within the projected fiscal constraint s 
we foresee into the 1980’s.

'Phe F-15 and F-16 performances are complementary, and provide 
the capabilities that  we need in a balanced force to meet the wide 
spectrum of tactical fighter missions.

Finally, the operational flexibility and the life cycle cost economies 
in the F-16 fully justifies its place in our inventory.

Tha t completes our presentation, sir.
Chairman McClellan. Any questions, Senators?
Well, I hope we have asked the right questions to elicit the answers 

that this committee and the Congress ought to have. We have done 
our best.

QUES TI ONS SU BM IT TE D BY CH A IR M A N  M ’CL EL LA N

We will have the staff working with your staff. Afte r reviewing 
your testimony, they will prepare some questions for you to answer 
for the record. If you will, you may submit these for inclusion in the 
record.

[The questions and answers follows:]
Ligiitwiegh t F ighter Aircraft F unding Requirements T hrough 1985

Chairman McClellan. Provide, in the standard Congressional Data Sheet 
format, the estimated funding requirements for the Navy Air Comhat Fighter  through 1985.

Admiral Houser. The funding information is as follows.
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Lightweight F ighter Aircraft Research and D evelopment Costs
Chai rman  McClellan. How much R&D will be requ ired fo r the  Navy Air Combat  Fighte r? If  you had  the same dolla rs, could you get a bet ter A-7 replace ment? How would it  compare in combat effectiveness to the A-7E?Admira l Houser. Current  Navy estimates of the R&I) cost fo r the F-18, including engine and  avionics development and testin g, are estim ated  to be $1.43B ex pressed  in 1975 dollars. Without a full scale competit ion it  cannot be state d precisely whe ther  or not, for  the  same dollars, a bet ter  A-7 replacement could be obtained. However, the  major requ irements of an advanced att ack ai rc ra ft design are fulfilled in the F-18 atta ck  configurat ion.
The  Navy has assessed that  the att ack mission  configuration of the F-1 8 will make an excellent A-7 replacement, essential ly as good as can be obtained for the dollars required to develop the  F-18. The combat effectiveness of ano ther design would not be expected  to be substantially be tte r than the F-18 in the att ack  role.

LI OnT W EI OHT FIO IITER  AIRCRAFT PROGRAM COSTS FOR NEX T 10 YEARS

Chairman McClellan. What are  the  program costs for the  next ten years  (including R&I) as app rop ria te)  to acquire and  mainta in an operating  inven torj' of two F-14 and two A-7 squadrons per ca rri er  versus  one F-14  a nd thre e Navy Air Combat F igh ter  squa drons per  ca rrie r?
Admiral Houser. Through 1985 the total cost to the Navy to procure and operate a Department of the  Navy force to supp ort two F-14 and two A-7 squadrons per  ca rri er  is estim ated  at  $17.33B in 1975 dollars. This includes all costs att ributa ble  to those forces. Phasing  in the F-18, eventually to provide  a force to supp ort one F-14 and thre e F-1 8 squadrons per  car rier , is estim ated  to require $18.02B or abou t 4% (or .$700 million)  more by 1985. With rea list ic build up and production rat es for  the  F-18, the Navy would not expect to at ta in  the F-18s  required to supp ort three F-1 8 squadrons on all 12 car rie rs until  about 1990, by which time sub stantial savings for  procurement, operating and  support costs could be realized . Depending upon F-18 production  rates authorized, the “cross-over” point in annual  cos ts for the  two alt ern atives would be between 1985 and  1988 and a m odernized force  would exist.
The cost of the  first a lterna tives (2 F-14 and 2 A-7 squadrons per c arr ier ) does not include funds  which would  be required to develop an A-7E replacement in the  [dele ted]. By [deleted] the  A-7E design will be [dele ted] years old.

LIGH TW EIGH T FIG HT ER  AIRCRAFT COMBAT EFF ECTIV ENE SS

Chairman McClellan. Please compare the overall combat effectiveness of the Navy Air Combat Fighte r versus the F-14A in the  fighter  role and the  Navy Air Combat Fig hte r versus the A-7E in the att ack  role.
Admiral Houser. In  compar ing the F-18  wi th the  F-14A, the F-14A has  higher  maximum speed ([deleted]  Mach vs [de lete d] Mach), longer rada r detection range [deleted] n.m. vs. [dele ted]  n.m.) and the abi lity  to trac k 24 target s at  one time, higher fighter escor t rad ius  ([deleted]  n.m. vs. [deleted] n.m.) , increased missile capability  [dele ted] , and lower c arrie r land ing speed ([deleted]  knots vs. [dele ted] kno ts). The F-18  exceeds the  F-44A in maximum struc tur al “G” limi t [dele ted], higher sustained load factor, fas ter  acceleration [deleted] sec vs. [deleted] sec from [deleted] Mach to [deleted] Mach at [deleted] and smal ler size. In a summ ary comparison then, the  F-14A is overa ll a superio r f ighter because of  its two-man crew, more capab le and ver sati le avionics  system, and wider selection of weapons. The F-18 is sm aller,  should excel in aeronau tica l agility and thus in individual ai r combat. The F-18 should provide  an excellent lower cost complement to the  F-14A.
In comparing the F-1 8 and A-7E for light  a ttack  missions, the  A-7E has about five percent gre ate r str ike  r adius and can be configured to c arry  about 20 percent more conventional bombs th an the  F-18. The F-18 can car ry an adequate  load of ordnance [deleted] and is expected to employ larg er numliers of precision guided munit ions than in the past. The F-18 has much le tt er aerodynamic agil ity and perform ance, including about  [deleted] the sustained buffet-free  load facto r, much greate r specific excess power  and much fas ter  acceleration . The F-18 also possesses a supersonic dash capab ility which the A-7E does not have.
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Ill overall ligh t att ac k mission effectiveness the atta ck configura tion of the 
F-18  is expected to exceed the A-7E. Of price importance  in this  assessment is 
the gre ate r surviva bility against enemy defensive  systems estim ated for the F- 18  
because of its highe r speed, super ior aerodynamic perform ance and defensive 
weapons capabili ty.

Lightweight F ighter Aircraft Contractor E stimates

Chairm an McClellan. Did the Navy and Air Force agree with the contrac tor 
esti mat es? If not, wha t was the basis for disagreement and was there an atte mpt 
to reconcile d isagreeme nts?

Admiral  Lee. Navy independ ent estimates did not agree with contrac tor es ti
mates. Differences between the con trac tor and Navy estim ates were due to (1 ) 
the Navy technical evalu ation  as opposed to the con trac tor’s technical proposals, 
(2 ) the inte rpreta tion  and applica tion of histo rical  dat a and factors, and (3 ) 
project ions of fut ure  economic levels. All differences essential  to conclude source 
selection were reconciled.

Method of Computing F lyaway Cost

Chairm an McClellan. Was the method of accounting for unit flyaway cost 
the same for a ll versions of Air Combat Fig hte rs?

Admiral Lee. The method of acco unting for flyaway cost is  e ssentia lly the same 
for all versions of Air Combat Figh ter. This  cost includes air fram e/C FE, allow
ance for engineering changes, engines, a nd othe r government f urnished  equipme nt 
plus any nonrecur ring  costs, i.e. rat e tooling required  for air craf t acquistion. 

Evaluation of Designs

Chairman McClellan. It  is app arent th at  for all versions of the  Air Combat 
Fighters, the ir evaluation  was based on pap er capabilitie s of the expected 
production ai rc ra ft rat he r than  the prototypes or original con trac tor submission. 
In wha t way were the technical cha rac teri stic s considered by the Air Force and 
Navy diffe rent for the several varia nts ?

Admiral Lee. The evaluation  of the Air Combat Fig hter  proposals was not 
based solely on paper capabil ities. Esti mat es by the Naval Air Systems Command 
accounted for ra ther  extensive engine ering da ta from flight tests  of the YF-1G 
and YF-1 7 prototypes  and wind tunne l test s to determine effects of differences 
between the proto types and the NACF.

Technical  cha rac teri stic s of th e NACF differed from the  ACF in the following:
(a ) NACF fighter take-off weight was gre ate r than the ACF by 8142 pounds 

for the MCAIR design, by 11324 pounds  for the LTV/GD Model 1600, bv 6677 
pounds for the LTV/GD 1601, and by 12773 pounds for the LTV/GD Model 1602.

(b ) Because of the  higher weight, the NACF designs were physical ly large r. 
They compare as  fol low s:

LTV/GD LTV/GD LTV/GD MCAIR
F-1 6 1600 1601 1602 F-17 267

Length ( f t ) . ......................
Wing span ( f t ) ..................
Wing area (f t* )..................
Horizontal tail area (f t1)  
Vert ical tail  area (f t1) . . .

[Dele ted.)

Note:  Prim ary ai r- to-a ir weapons of the NACF were [deleted] . Th e ACF carries only the (deleted).

(c ) Technic al charac teristic s of the  engines differed as follows:

Engine modelAircraft model

F- 16..............................................................................
LTV/GD 160 0..............................................................
LTV/GD 1601..............................................................
LTV/GD 160 2..............................................................
F-17 ..............................................................................
MCAIR 267..................................................................

Sea level 
static max 
A/B thrust

F-1 00 -P W -1 00  ( 3 ) ..........................................................................
F -4 01( JT F22A-2 6C ).....................................................................
F-10 0 (JT F 22B -2 5).......................................................................
F-4 01-G E-4 00 ..................................................................................
J-10 1—GE—100..................................................................................
J - l  01/J7AS (redesignated F-40 4- GE-4 00 )...............................

|Deleted|.
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Chair man McClellan. Were the  c ont rac tors  kep t informed as the evaluatio ns 
progressed as to any differences th at  migh t exis t between the  con trac tors’ est i
mates  and what was being accepted by the Air Force  and Navy? Exp lain any 
differences. Were all differences reconciled before  the selections  were made?

Admiral Lee. On 10 Ja n 1975. management represe ntat ives  of  both  MCAIR and 
LTV/GD were debrie fed on the resu lts of the  init ial  NAVAIR assessmen t of 
the ir respect ive design proposals  for NACF. On 15 Jan (MC AIR ) and 16 Ja n 
(LT V/G D) more deta iled briefings were given to offerers technical personnel. 
In  these  briefings, the  offerers were appr aised  of deficiencies in their  designs, 
resu lts of NAVAIR initial analys is, and the reason ing which led to these  con
clusions. Subsequently, on 27 Ja n 75 (LT V/GD ) and 3  F eb 75 (MC AIR ) revised 
designs were subm itted  and evaluated. The con trac tors  received cost as well as 
technical debriefings dur ing th e competition. In addit ion, correspondence add ress
ing questions of clarification concernin g cost was excha nged betw’een the  con
tracto rs and the  Navy. Deficiencies in these  de signs were subm itted  to both offer
ers in correspondence on 4 April 75 for their  consi derat ion in sub mit tal of their 
“best and final offer”. Differences between NAVAIR and the offerers were und er
stood but  not reconciled before selections were made. The var iations  between 
government and con trac tor claims were due to difference in the Navy technical 
eval uatio n as opposed to the con trac tor’s technica l proposals, (b ) the  inter preta 
tion and application  of historic al da ta  and facto rs, and (c ) projection s of future  
economic levels. All differences essential  to conclude source selection were 
reconciled.

Cost of Duplicate Tooling and Facilities

Chairman  McClellan. Dr. Currie, you s ta te  tha t exist ing plan ts will be utilized 
to build the Euro pean share of the F-16. Nevertheless, new production tooling 
for the prime and subc ontra ctors  will be required. How will these expendi tures 
be am ortized? Won't the ext ra cost of duplicat e faci litie s increa se the  cost of the 
U.S. portion of th e procureme nt?

Dr. Currie. These expenditu res will be included as pa rt of the selling price of 
the ir products which we have not yet received. The cost of the U.S. por tion of the 
procurem ent can only be de termined a fte r these prices are  analyz ed.

Foreign Sales Potential

Chair man McClellan. You estimate up to 2,000 uni ts of foreign sales. What  
countries might buy the 2,000 F-16' s? Wh at is your estimate of the proba bility  
th at  any individ ual country might purc hase  the  F- 16 ?

Dr. Currie. In addition  to the consortium coun tries  of Belgium. Norway, Den
mark, and the Neth erlan ds; the following coun tries  have shown an inte rest  in 
the F-1 6: [De leted] , This list is extremely  sensit ive and its publ ication at this 
time could impact on potential sales. The probabili ty of purch ase is very high in 
the case of [delet ed 1 who is ready to order when the  present consor tium nego tia
tions are  concluded, and ranges  to essen tially  zero for [de leted]  because of 
inte rnal resis tance to buying abroad.

Contractor Estimates

Chair man McClellan. In fiscal yea r 1975 dolla rs, wha t quotes for the targ et 
price and ceiling price did DOD receive from all contrac tors  for the  Air Force 
F- 16  and the F-17  and for the variou s versions  of the Navy F-16  and F- 17 /18?  
Were these quotes nt the same point in the  learning  curve?  Explain any 
inconsistencies.

Dr. Currie. The produc tion prices proposed by th e c ontr acto rs for the  Air Force 
F-1 6 and F-17  follow. These are  average  prices for the first 3-year option and 
include 301 ai rc ra ft in the case of General Dynamics  and 249 air craf t by 
Northrop.

(In millions of dollars]

Fiscal y ear 1975 dollars

F-16  (301  aircraft) F-1 7 (249  aircraft)

Target Cei ling Target Ceiling

Average cost................ (Dele ted ]
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The contrac tors  did not quote product ion targ et or ceiling prices  for Navy 
versions of the  F-16 and F-17/18.  The Navy analysi s of costs  and flight per
formance established the  selected contrac tor as having  the  most credible proposal. 
The contrac tor did, however, provide the  following R. & I), quotes.

|ln  mil lions of dollars]

R. & D. target price

Then-year Fiscal year 
dollars 1975 dollars

F-16:
Model 1600... 
Model 1601... 
Model 1602... 

F-17/18 model 267
[Deleted.]

Mix of F ighters Versus Single Aircraft Type/E stimate Logistic and 
Personnel Savings

Chairman  McClellan. Consider the  possibility  of a mix of fighter types vis-a- 
vis the single air craf t type. Please  provide an estimate  of the  logistic and per
sonnel commonality savings potential  of the single air cra ft type force over the 
mix for a representa tive 10-year operating  period.

General Evans. Almost $4.2 bi llion has been appropriated for 184 F-15's, which 
is approximately 38 percent of the total program.  Therefore, were we to consider 
a fighter force consisting of a single type of ai rc ra ft as opposed to a mix, tha t 
fighter would be the F-15. The cur ren t planned buy is for 650 F-16 ai rc ra ft (6 
wings) plus ft wings of F-15 ai rc ra ft for a 12-wing mixed force. The 15-year 
costs of this 12-wing force could procure and opera te 10 wings of F-15's , a net 
reduction of 2 operation al wings from a mixed F-15 /F-16 force. The principal 
objective of a hi-lo a irc raft mix is to provide gre ate r numbers of a irc raft within 
cur ren t fiscal constra ints  for increased mass and deployment flexibility. A smalle r 
number of wings would constitu te a force clear ly not meeting the requirement 
for greater  num bers of fighters.

The operat ing and suppo rt cost savings for a six-wing force of F-16  air craf t 
(plus  t raining squadrons)  versus a six-wing force of F-15 a irc raft (plus  t rainin g 
squadrons) is approximately $93 million annually or $1.4 billion over a 15-year 
opera ting period. This  cost saving can be broken down to logistics cost savings 
of approximately  $1.2 billion and personnel savings o f approxim ately  $0.2 billion. 
This equates to a logistic and personnel cost saving of roughly $173,000 per 
air cra ft per year, thus permit ting  a force expansion by using a  mixed force.

There is a great need for  six wings of F-l B’s with its  all weathe r long-range 
interceptor capabi lity. But. beyond this  number there is a need for a comple
mentary air cra ft without the more expensive long-range radar/missi le capability, 
and the F-16 fills tha t role.

It  should be noted tha t the F-15 and F-16  will share the same engine as well 
as other components associated with the armame nt and avionics systems, thereby 
offering commonality savings  within a mixed force. Additionally the F-15  and 
F-16 offer a good hi-lo mix for foreign mili tary  sales  with the less sophist icated,  
lower procurement and operating  costs of the F-16  being att rac tive to some 
countries and the  F-15 providing the complete all wea ther  air-to-ai r capability 
in which other count ries have shown an interest . Therefo re, by buying F-16’s 
beyond the presently planned 729 F-15 force, we will achieve addit ional  savings  
through commonality with our allies.

Chairman McClellan. Will the Air Force estab lish overhaul facili ties for the 
F-16  in Europe  for common use by Air Force  and European countries? If  so, will 
the European coun tries  share in the cost of establish ing and operating  the 
facili ties?  Would the  Air Force  establi sh the same overhau l facilit ies in Europe 
without the consortium prog ram: if so. how much larger will the facili ties be?

General Evans. PO P has  tentativelv agreed to use denot level maintenance 
and overhaul facil ities  established and funded by the European par ticipat ing  
count ries and industry  maintenance facili ties in these countries  on a mutually 
agreed basis for maintenance and overhau l of T’SAF F-16  air cra ft operated 
in Europe. The mutually agreed basis is to include a judgment of the competive-
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ness of such European faci lities  with  sim ilar  U.S. Air Force  and U.S. industry  facilit ies.
The Air Force  does not intend  to establish  U.S.-owned and funded overhaul faci litie s in Europe for European based USAF F-16  air cra ft.  In the  event that  the consortium countries  do not select  the F-16, any required depot level maintenance and overhaul  of European  based USAF F-16  ai rc ra ft will be performed using  existing  U.S. facil ities.

PRODUCTION F A C IU T IE S /F l0 0  EN GI NE

Chairman McClellan. Will a combined U.S. Air Force and consor tium F-16 program result  in the  need for add itio nal  engine (F I00) prime and subcontractor product ion faci litie s? If  so, what would the cost be, and to what extent  would addi tional cost l>e allocated to the consor tium program?
General Evans. Should the European consortium select the F-16 and the coproduct ion program lx* implemented as currently envisaged, there would be no new produc tion faci lities  required. The European subcontractors would use the ir exis ting facil ities , and the U.S. Government would be reimbursed to the  extent that  any duplica te manufactu ring  tooling  or services  might be required. 

Repricing F100 Engine/ I mpact on F-16
Chairman McClellan. Wha t impact will repricing the F100 engine have on the F-16 program cost?
General Evans. We antici imte no impact since our exis ting engine con trac t conta ins pricing for both the F-15  and F-16 for  fiscal years 1977 through 1979. We believe the F-16  engine procu rement budget to be adequate , unless quant ities are  changed.

Incremental Flyaway Cost by Major Component Group

Chairman McClellan. What would be the incremental unit, flyaway price  by major component group, for example, air frame, avionics  engines, et ceter a, for an additional 650 F-15A air craf t? Wha t would the price  be for lesser  qua ntit ies?
General Evans. The unit flyaway price  of 650 additional F-15A airc ra ft is estim ated to be $6.45 million in fiscal year  1975 dollars. This  figure divides  in to : $2.69 million for the airf rame, $2.71 millon for  engines and $1.05 million for avionics. The corresponding figures for 520 addit ional F-15A 's a re : Flyaway— $6.50 mi llio n; composed of airf ram e—$2.72 million, engines—$2.73 million and avionics $1.05 million.

Countries Which  Might Buy F-1 6’s
Chairman McClellan. You estimate up to 2,000 uni ts of foreign  sales. What  count ries might buy the 2,000 F-16' s? What is your  estimate of the probability  tha t any indiv idual  country might purchase  the F-16?
General Evans. Basing our assessment purely on the F-16  replacing F-104’s, almost 2,500 F-10 4's have been built and over 2,200 were dis tributed to foreign ai r forces. Almost every major allied ai r force in the  world has possessed the F-104. All of these ai rc ra ft could conceivably one day lx* replaced by the F-16. If the  allied ai r forces' F-4 's are  added to thi s total , approxim ately  [deleted] air cra ft,  the possible replacement potentia l over the  long term is in excess of [deleted] air cra ft.  It is prem ature at this time to iden tify specific count ries, however, 10 allied coun tries  have shown ini tial  inte res t in the F-16.

Changes Between F-16A and F-16B —Cost of Production Options

Chairman McClellan. What changes does the  Air Force  ant icipat e making in the F-16A and F-16B? Does the Air Force  have  a  detai led breakdown of the cost associated with the General Dynamics firm production options for  301 F-16  air craf t? If  not, how does the Air Force  plan to negot iate prices for modifving the F-16?
General Evans. We expect to make no changes of consequence to the  ai rc ra ft although, of course, the re have been and will be refinements to the  design as our full scale development program progresses. Such refinements will be made only if sufficient information is available to clearly justi fy  the  change. For  example, we have found that  by slightly  lengthening the fuselage of the  single seat  model—
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10 inches—and addin g a small amount of wing are a—about  7 percent—a number 
of advantages accrue. Man ufac turing costs decrease  as a result of being able 
to utilize common fuselage tooling for  both tlie single- a nd two-place model. The 
intern al placement of components is now common between the two models resu lt
ing in man ufac turing and main tenan ce standa rdiz atio n and addit ional  cost 
savings.

The Air Force does have detai led cost breakdowns from General Dynamics 
which supp ort cost trac king for the  purpose of nego tiatin g such changes. 

Competition Existing—Selection of F-1G/F -17

Chair man McClellan. To fu rth er  clar ify the amount or  lack of competition 
for the selection of the ai r combat fighter designs, please furn ish for the record 
the following inf orm ation:

What type of competition existed at  the time of the origin al selection of the 
F-1G and F- 17  as  prototype develop ments?

General Evans. In Jan uary 1972, a request for propos al—RF P—to perform 
a proto type development of the lightweigh t fighter air craf t was released. Nine 
sources were solicited and in Febru ary  1972, five companies responded with six 
proposals. Northr op Corp, responded with two proposals and the following four 
companies responded with one ea ch : Boeing, General Dynamics, Lockheed, and 
LTV Aerospace. Evaluatio n of the six proposals was completed in March 1972 
with Nort hrop  and General Dynamics announced as the winning competitors. The 
lightw eight  fighter cont racts  were release d in April 1972.

Numbers of Attack Aircraft Replaced

Chair man McClellan. Admiral Lee, you point  out savings resu lting from 
procurement  of the F-1 8 ra ther  tha n F- 14  for the Navy fighter  force. By the 
same token, the F- 18 ’s which replace the Navy atta ck air cra ft,  the A-7, A-4, and 
A-6, are  more costly than the  replaced air cra ft.  What numbers of a tta ck  air cra ft 
will the difference in cost he to replace  the atta ck air craf t with F- 18 ’s rat her 
than , say, A- 7E ’s?

Admiral Lee. It is program ed th at  the  F- 18  will replace  only the A-7’s, not 
the A^Fs or A-6’s. The inven tory objective for A-7 ’s is about 491 air cra ft. The 
flyaway uni t cost, in fiscal yea r 1975 dollars, of the A-7E is $4.5 million, com
pared to the recu rring  flyaway uni t cost of $5.8 million for the F-1 8. However, 
the A-7E cost figure does not include  the  funds which would be required to develop an A-7E replacem ent in  t he [de lete d!.

QU ES TI ON S SU BM IT TE D BY  SE NA TO R YO UN G

Senator Young. Mr. Chairman, T have some additional questions that T would like answered fo r the record.
Chairman McClellan. Without objection, those questions and appropria te responses will be inserted at th is point in the record.[The questions and answers follow:]

Total Program Cost of F ighter Aircraft

Sena tor Young. What is the tota l progra m cost of the F-14 . F-1 5, F- 16  and F- 18 ?
Dr. Currie. The tota l program cost of the F- 14  for 12 R&D a nd 378 production 

ai rc ra ft is $7.4B in FY-7 5 dollars and $7.3B in then yea rs dolla rs (F -14A  only). 
The total  p rogram  cost of the  F-1 8 for 11 R&D and 800 production ai rcraft is $7.8B in FY -75  dollars.

The total program cost of the F- 15  for 20 R&D and 749 productio n ai rc ra ft is $9.28B in FY-75 dolla rs and $10.94B in then yea r dollars. The tota l program cost 
of the F- 16  for 8 R&D and 650 produc tion air cra ft is $4.16B in FY -75  dollars 
and $5.82B in then year  dollars.

Unit Cost of F ighter Aircraft

Sena tor Young. Wha t is the program unit cost of each of the above ai rc ra ft?
Dr. Currie. The program  unit cost of the F- 14  for 12 R&D and 378 production 

air cra ft is $18.8M in then year  dolla rs and $18.9M in FY-75 dollars. The program
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uni t cost of the F- 18  for 11 R&D a nd 800 production air craf t is $9.6M in FY- 75 
dollars.

The program  uni t cost of the F- 15  for 20 R&D and 749 product ion ai rc ra ft is 
$14.6M in then year dol lars  and $12.4 in FY -75  dollars. The program  un it cost 
of the F- 16  for 8 R&D and 650 produc tion ai rc ra ft is $8.85M in then yea r dolla rs 
and $6.32M in FY-75  dollars .

Acceleration of F- 16  Decision

Senator Young. Wha t was the reason for acce lera ting  the Air Force’s decision 
versus  wai ting  for the Navy decision?

Dr. Currie. It was evide nt that  the cost savin gs to the Air Force in going with 
the ir F- 16  selection were such tha t, regardless of the eventual Navy selection, 
there  would be no a pprec iable  cost adv anta ge to the government by t he Air Force 
adoption of the F- 17  deri vati ve in the event this was the Navy choice. This was 
suppo rted by the  Chai rman  of the  OSD Cost Analysis Improvement Group and 
by the DSARC Princ ipals .

F- 16  Foreign Sales Potential

Sena tor Young. Wh at is the estim ated  pote ntia l foreign  sales for  these  ai r
cr af t?

Dr. Currie. Basin g our  assessment purely on the F-16  replaci ng F- 10 4’s, al
most 2500 F- 10 4’s have been built and over 2200 were dis trib uted  to foreign  ai r 
forces. Almost every7 maj or allied ai r force in the world has possessed the  F-104. 
All of these ai rc ra ft could conceivably one day be replaced by the F-1 6. If  the  
allied  ai r force’s F- 4 fleet is added to this tota l, an add ition al [de leted]  air craf t, 
the possible replacement potential over the  long term  is on the order of [de leted]  
air cra ft. It  is pre ma ture at  this  time to iden tify  specific countries , however, ten 
allied coun tries  have shown initi al intere st in the F-16.

High Cost/L ow Cost Fighter Force Savings

Senator Young. How does the Defense Dep artm ent compute the savin gs of a 
fighter force co nsistin g of high cost and  low cost ai rc ra ft?

Dr. Currie. In making  such a computation, consi derat ion is given to the  “life 
cycle cost” of a force mix of high and  low cost air cra ft.  This “life cycle cost” 
is the sum of all the varia ble costs incu rred  by developing, procuring, operat ing, 
and supporting weapon systems over a specific tim e fram e (usual ly ten to fifteen 
ye ars).  The oper ating  and suppo rt cost buildup begins when the first produ c
tion air craf t ente rs the  force str uc tur e and contin ues throu gh a period af te r the 
full operation al ai rc ra ft complement is obtain ed and operate d. Fixe d opera ting 
and suppo rt costs th at  are  indepen dent of the tyi>e of new system being acquir ed 
are  explic itly exclude d from "life cycle costs” as these costs would not impact 
on decisions between high and  low cost fighters.

Cost to Develop F- 16

Senator Young. What will be the cost of development  of the new F- 16  ligh t
weight f ighter?

General Evans. Our ear lier esti mate of the development progra m, as reflected 
in the FY 76 Preside nt's  Budget, was $1062.5 million in “then year" dollars. That 
program included fifteen DT&E ai rc ra ft and also included provisions for J101 
engine development which would have been required had the YF-17 been selected 
Elim ination of the need for .T101 engine development funds  resu lting from the 
selection of the F10 0 engine powered F- 16  and a res tructu rin g of the F- 16  
development progra m to eight  DT&E air cra ft,  perm itted  by configura tion refine
ments made to the  F-16  design, reduced the development esti mat e to $580 million 
in "then yea r doll ars or $476 million in fiscal yea r 1975 dollars . Implementation  
of the revised development program is a wai ting  OSD approva l.

Sena tor Young. What will lie t he  ra da r and missile capa bili ty of the F- 16 ? 
How do these ca pabi lities  compare  with the  F -1 5?

General  Evans. Addressing  the F- 15  first, its  rada r and missile combin ation 
provides our  fighter force with the  long range, nigh t/ad ver se we ath er look- 
down shoot-down all aspect air- to-a ir capa bility  which is indispensable aga inst  
similarly equipped fighters in achiev ing ai r supe riori ty. The F-15/A IM -7F rad ar
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missile combinat ion has the capa bili ty to successfully def eat  both the high 
speed, high alti tud e and low speed, low alti tud e thr eat . But  this capab ility 
requires avionics  and missile sophistica tion th at  is comparativ ely expensive, 
l>oth to acquire  and  operate . As such, we have found th at  we must mix th at  
capability into a tot al fighter force th at  is afford able and, while  reta inin g 
acceptable quality , a force th at  is qua nti tati vel y more ade qua te in comparison 
with  the  Soviet Fig hter Force of th e 1980s.

Hence, the F-16. Its  avionics are configured with out the long range, all- 
weather, ra da r and missile of the  F-15. The F- 16 ’s ra da r capabili ties have 
been [delet ed 1 to exploit the F- 16 ’s exceptional accelerati on and maneuve ring 
capability.

This  allows the F- 16  to  ente r t he engagem ent a gains t a lesser  equipped fighter 
from an offensive ra ther  th an  a defensive position. This  abil ity to  “see” the 
enemy fighter beyond visual range  lias been dem onst rated  in actua l flight tes ts 
to be a dominate fact or in  ai r combat.

The  Air Force has determined  th at  this close-in a ir combat ra da r cost/capabil- 
ity balance varies  prim arily  wit h ra da r detect ion ranges. With tod ay’s proven 
ra da r technology this  balanc e approach es optimum a t aliout [dele ted 1 miles 
lookup an d [de lete d] miles look-down detection range. This is the F- 16 ’s rada r 
design j>oint and is about half exist ing, in the F-15 .

Both the  F- 16  and  F- 15  utilize the  M-61 20mm cannon  and the [delete d] 
missile. This  missile is the  best exis ting  IJ.S. missile fo r clea r air,  close-in air  
combat. In addition  the F-15  carrie s the long range, all-w eather, all aspec t 
capable [de lete d] missile.

F-16  Capabilities I n Air-To-Ground Mission

Sena tor Young. What will be the F- 16  capabiliti es in the air-to -groun d mission?
General Evans. The  char acteris tics  of the F- 16  which make it a superb close-in 

ai r combat air craf t have been exploited—bu t not compromised—in the  form ula
tion of its  air-to-ground configurations. While reta inin g its air- to-a ir armament,  
a large  variety of conven tional and  guided ground att ack  munit ions can be 
employed with state-of -the-art  accuracies. A limited [de leted]  capa bility  is also 
avai lable  by uti lizing a fa cet  of th e ai r-to -ai r ra dar.

F- 16/ Capable of All Weather Operations

Senator  Young. Will the  F- 16  be capable of all-weather  oj>erations in the air- 
to-a ir or a ir-to-ground miss ions?

General Evans. The F- 16 ’s ra da r provides some combat capa bility  in weat her 
conditions , par ticu lar ly for ground att ac k missions. But there is no design inte nt 
to provide an all-w eather air- to-a ir c apab ility in the F-16—indeed the  20mm can
non and [de lete d] missiles are  useable only in reasonably good we ath er condi
tions. Cost cors ider atio ns releg ate the all-w eathe r air- to-a ir capabiliti es to F-15 . 

Aircraft Retired as F- 15  and F- 16  P hased I n

Senator  Young. Wh at types of fighter/at tack air cra ft will be reti red  as the 
F-1 5 a nd F- 16  are  phased into th e A ir Fo rce?

General Evans. As the F- 15  and F- 16  are  introduc ed into the inventory, the 
Air Force plans to ret ire  a ll F-100, F-105. and some F -4C air cra ft.

Sena tor Young. How does the  Navy requirem ent differ from the Air Force 
requiremen t fo ra  low cost fighter?

Admiral Houser. The Navy requirement in the fighter version of the F-18  is 
for a lower cost complement to the F-14. Because of the reduced number  of  F -14 s 
now a pproved for  procurem ent, 390, compared to the planned  program,  722, the 
F- 18  will be required to complement the  F-14 in mar itime air  defense, fighter 
escort, and air- to-a ir fighting. An all wea ther  mis sile /ra dar  system will be incor
porat ed in the F-18 . The F- 16  on the oth er hand is a supplement to the full F-1 5 
program  of 749 aircra ft. The F- 16  ther efore will lie used to increase the total  
tac tica l capa bilit ies of the Air Force. It also has lieen designed to opera te with 
the F- 15  where the gre ate r capabili ties of the la tte r will be used to increas e the 
effectiveness of the  F-1 6.

Other  differences are  th at  the Navy intend s to use the F- 18  in an att ack  con
figuration with avionics slightly modified to optimize for  air-to-ground missions. 
The Navy also is inves tigat ing the use of the F-1 8 as a reconn aissance nirplane.
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There a re struc tura l and aerodynamic differences  between the F-18  and F-16  to enable the former to operate  successfully from ca rri er  decks.

Radar and Missile Capability

Senator Young. What will be the rada r and missile capabil ity of the  F-18 fighter? How does this  compare with the F-14?
Admiral Houser. The final configuration for the fighter  version of the F-18 will be developed dur ing  the next several  months. However, the  operation al requirement  for the F-18 sta tes  a weapons requi rement of [deleted] plus [deleted] missiles for the fighter version. The rada r requi rement was for a lookdown detection capa bility aga inst  a [deleted] targe t of [deleted] n.m. minimum. The F-14 lias a capabil ity of up to [deleted] and [deleted] missiles. The F-14 comparable r ad ar  detection capabi lity is [deleted] n.m.

Modification of F-18
Sena tor Young. Could the F-18 be modified for  land  based operations only to sati sfy foreign sales requirements?  Would such an air craf t cost less than the Navy version?
Admiral  Houser. The Navy has not obtained proposals for  a land-based only version of the F-18, nor has  such a version been analyzed with in the Navy.Senator  Young. Does the Navy propose to develop several versions  o f the F-18  air craf t? If  so, for wh at purposes will they be used?
Admiral  Houser. The F-18 will be developed in a single air frame /engin e design. However, the  avionics system will be optimized for eith er a fighte r configuration (F- 4 replacement)  or an att ack configuration (A-7 replacemen t). Another possible employment of the F-18 is as a reconnaissance airp lane .

F-18 Capabilities

Senator  Young. Will the F-18 have an all-wea ther  a ir-to-air and air-to-ground capab ility?
Admiral Houser. The SPARROW missile provides  an all-wea ther  air- to-a ir capability for the F-18  although limited in comparison to the  two-seat F-14 with PHOENIX or SPARROW. The F-18 att ack configuration will be optimized for visual attack , although it will have as a fal lou t a limited all-w eath er capabi lity aga inst r ad ar  significant ta rgets.

New Aircraft Purchases

Senator Young. How many air craf t does the  Air Force and Navy plan to buy of the F-16 and F-18  respectively?
Dr. Currie. The Air Force plans  to procure about 650 F-16 ai rcraft and the Navy plans to procure 800 F-18s.

Development Cost of F-16
Senator Young. What  is the estim ated development cost of the F-16?General Evans. Since source selection, the  program has undergone a cost savings review which has led to a development estimate of $580.3 million in then year dollars—a reduction  of just under $130 million. Approval for this program with some modifications has been received from the OSD DSARC.
The cost impact of these  modifications and other recently identified program tasks are currently under review. The impact on the  $580.3 million development cost is not expected to be large.

SUBCOMMIT TEE RECESS

Ch air man  McClellan. Th ank you very much for y our cooperatio n. 
The subcom mit tee will stand  in recess, subject to call.
[W hereu pon, at 5:30 p.m., Tuesday,  May 6, the  subcom mit tee was 

recessed, t o rec onvene at the  call of  the  Ch air.]
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